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CHOLECYSTITIS AND CHOLELITHIASIS WITH SECOND 
ARY ABSCESS OF THE LIVER 

William J Ma\o and Virgil S Counseller 


Cholecystic disease is usually characterized by pain and 
tenderness at the nght costal margin epigastnc distress with 
bloating and belching coming on soon after eating and if gall 
stones are present colic may occur at irregular intervals The 
pain IS cpiga&tnc radiating to the back and over the abdomen 
but in about 5 per cent of cases the pain of colic \viU be most 
intense to the left of the median line and occasionally low 
Chills and fe\er nausea and vomiting are usually noted during 
the acute manifestations There may be residual abnormal 
soreness jaundice and acholic stools 

The discover) of gallstones during other operative procedures 
and at necrops) when according to the history there have been 
no symptoms has induced many investigators to wnte on the 
subject of the innocent or silent gallbladder Cholecystic 
disease \\ hidi has existed for a Jong time often becomes reac 
tivated and emp>ema of the gallbladder perforation and ab 
^cess of the liv er result Such cases frequently present few symp- 
toms The tw o cases presented here illustrate this point 

CHOLELITHIASIS WITH HEPATIC ABSCESS 
Case I — \ man aged th rty seven came to the Clmic March 9 1925 
on account of severe cramps m the abdomen During the previous twelve 
to fourteen years he had had many attacks of «udden severe cramp like pam 
which localized around the iimb I cus The attacks would disappear just as 
«uddenly as thev occurred and lasted from a few m nutes to an hour There 
1383 



1384 WILLIAM J. MAYO, VIRGIL S COUNSELLER 


was no radiation of the pain, residual abdominal soreness, nausea or \ornit 
mg During the attacks the patient would be doubled up, sweat freeb, and 
feel faint At first the attacks occurred about e\eo three weeks, but the 
periods ol rebel had gradual!} lengthened until ]ust before his admission, 
when he had been free frorn jam for nine months The pain would con 
tinue until relieved by morphin Two injections of morphm had been re 
quired, and on one occasion he had used { grams There had been no recent 
loss of weight 

During the routine examinations the patient had what he terrned a 
t}pical attack of sharp pain at the umbilicus which was relieved b) a sub 
cutaneous injection 0 / cpinephrin He was well developed, muscular, and 
weighed 167 pounds The systolic blood pressure was 100 and the diastolic 
70 the temperature and pulse were normal Erythrocytes numbered 4 470 
000, and leukocytes 7,000, the hemoglobin was 7J per cent The Uassermann 
test was negative Gastnc analysis showed total acidity 30 and free hvdro- 
chloric acid 10 The roentgenologic examination of the stomach was nega- 
tive The urine was normal The gallbladder and bver-edge were neither 
tender nor palpable The skin and sclerotics were clear Twenty-four 
hours following the attack there was definite jaundice and the urine was 
positive for bile This was the first time during the fourteen years of illness 
(hat jaundice had been present Cftolelithiasrs was diagfio«ed and cvp/ora- 
tion of the gallbladder and ducts was advised 

At operation, March 24, it w-as found that the gallbladder contained 
multiple stones which had perforated posterioriy into the hver There were 
tw'elve or more scones in the common and hepatic ducts and in the ampulla 
of Vatcr The gallbladder itself was a mass of scar tissue, and the common 
and hepatic ducts were greatly thickened There wis an abscess of the 
hver where the gallbladder had perforated at the fundus, and this abscess 
contained many stones from the gallbladder Cholecystectomy and cholc 
dochocomy were performed, and the abscess was drainer} The apjiendix, 
which was chronically inflamed and contained fecal concretions, was remov'ed 

Recovery was uneventful and the patient was dismissed on the eighteenth 
da\ 


Case II.— A man, aged sixty, entered the Clinic March 1, 1927, on ac- 
count of partnl obstruction of the intestine Ten da\s previouslv he had 
had an attack of dull aching pain m the left lower quadrant of the abdomen 
associated with chills, fever, and inability to defecate At that tunc cobs 
tomy in the descending colon was performed elsewhere as an emergency and a 
large left pelvic abscess drained It was thought that the abscess resulted 
Irom a perforating malignant lesion of the sigmoid 

On the patient s arrival at the Clmic he was sent directly to the hos 
pita!, where the colostomy wound was treated by irrigation and hot packs 
Repeated proctoscopic and roentgenologic examinations of the colon did 
not reveal malignant disease of the sigmoid, but thev did show diverticulitis 
With abscess formation 1 roitucmg ointruction of the sigmoid He was di? 
missed from observation in fourteen day> and advised tint the stoma would 
be closed some months later There was no further trouble until June 13, 
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when a chill occurred and the temperature rose to 102 0 ’ There was no 
associated pain or signs of obstruction He returned to the Clinic June 15 
At this time there was an intermittent ferer \ar>ing from 99® to 102 5® a 
chill occurred on the second and fifth d 3 >s after admission The leukocjtes 
graduaU> increased from 7700 to 16,700on the fourth da% The blood was 
chemicall> normal The urine contained a trace of albumin and pus graded 
3 On the fifth da> the abdomen became distended and there was persistent 
hiccough Examination of the abdomen was otherwise negatire A sec 
ondar> hepatic or pelvic abscess with obstruction seemed probable Colos- 
tom> was performed in the transverse colon as an emergencj for relief of 
obstruction June 19 The patient died suddenlj twent> four hours later 

The conditions noted at necropaj were Chronic ulceratite 
cholecv stills with cholelithiasis and cholec>stoduodenal fistula, 
abscess of the nght lobe of the h\er, pre\nous signioido5tom\ 
for di\ erticulitis unth abscess and recent coIostom\ for obstruc- 
tion 

After the necropsj the relatixes stated that there had been 
an attack of jaundice thirt> >eafs before 

DISCUSSION 

These tno cases represent a condition that is often encoun 
tered m clinical practice and i> frequentl> undiagnosed The 
lack of siTniDtoms referable to the gallbladder during the earl\ 
stages of the disease is responsible for the failure to recognize 
it The sudden, sharp, severe pam in Case I radiating to the um 
bihcus, reheved bj morphine, should be sufficient to suggest 
cholec>stic disease but this patient had been exammed b\ 
phjsicians man> times each tune mth a different diagnosi*; 
The sjTnptoms in Case II became manifest just seven da>s be 
fore death, and were not referable to the gallbladder Necropsv 
revealed the hepatic abscess which was secondarv to chronic 
cholecj stitis and cholelithiasis 

During the seven >ear period from Januarj 1 1920 to Janu 
arj 1, 1927 there were tvventj seven cases of cholelithiasis with 
secondary abscess of the liver m which operation was performed 
at the Clinic There were four deaths a mortahtv of 14 per 
cent The svmptoms elicited and the phjsica! examination re 
vealed definite cholecjstic disease m onlv five caries (18 per 
cent) The remaining twentv two ca^es presented an ancient 
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hislorv o{ cholecystic disease sufi&aent to warrant exploration 
ol the gallbladder 

In spue of the tremendous infection of the gallbladder and 
the abscess of the hver which were present in each case there 
was \ery little pain Over the gallbladder and no elevation of 
temperature In Case II however which was more recent and 
is not included m the senes there was elevation of temperature 
as well as a chill 

hlany years ago a great deal was written about innocent 
gallstone disease which meant that gallstones existed without 
sjTuptoms and that their presence was not suspected until post 
mortem examination brought them to hght During this early 
penod the diagnosis was not often made until secondaiy com 
plications and infections had brought about local signs and s>Tnp 
toms 1 he mjsteries of the disease have however been gradu 
ally dispelled by operative interference which has furnished 
pathologic anfomntion of the earl> stages With these facts in 
mind n e know that w hen gallstones are found during the course 
of any abdominal operation they have produced svmptoms at 
some period during the patient s life and careful elicitation of 
the histojy will usually draw suspicion to the gallbladder 

The lack of constitutional disturbances from a gallbladder 
filled with pus and acutel) infectiae matenal is due to the ab 
sente of Ijtnph nodes and more than a few lymphatic channels 
m the gallbladder as was pointed out by one of us (W J Jlayo) 
m 1911 It does not have the power to absorb readily and its 
c tissue permits of such easy distention that the septic ma 
1 not under sulTioent tension to force the infection mto 
ulrtion Systemic symptoms occur only when there is 
1 holangitis or obstruction of the common duct as in 

( [ 



FECAL nSTULA: REPORT OF A CASE 
Charles H Ma\o and Claude F Dixon 


The patient a man aged fifty, came to the Clinic Jul> 25 1927 because 
of a fecal fistula m the louer part of the abdomen of fifteen months duration 



Fig 652 — Condition Colon perforated into abdominal wound 


He ga\c a history of haMng had attacks of pam orer the right lower quad 
rant of the abdomen of ten years* duration An operation had been 
performed in 1926, at which time he thought the appendix w-as remo\-ed 
1387 
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The surgeon later informed him that the appendix had not been remo%ed 
because of adhesions Nine days after the operation a sinus developed at 
the site of operation, and drained a great deal of fecal material Three at- 
tempts at closure had been made At the time the patient registered at the 
Clinic, almost all of the feces were coming from the fistula 

Operation was performed August I (C H Majo) through a median line 
incision There ^^ere many adhesions T«o openings in the colon were 
found to open into the abdominal fistula, one in the hepatic flexure and one 
r the transverse colon The two openings were brought together, and closed 



a‘ -tomosis The appendix was found to be retrocecal, sealed 

in I n I tc. and was brought out through a stab wound as an appen- 
dic III \ uhiier w3s passed through it and sutured to the stump of 
the 1) iH n<li\ ii r Ir nage 

n I ixistopiratiM course was uneventful The wound healed by pri- 
marv n icuiion There was a great deal of gas and liquid material from the 
appendico-tomv opening On the t«ith day the catheter came out, and on 
the fourleenth da\ the n ito is membrane of the appendix was destroyed by 
cauten The patient t < I ng well at the present time 
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Fecal fistulas m the same portion of the intestine are best 
closed as illustrated in Figs 652 653 If the openings are in 
different parts of the intestine they should be co\ered bj omen 
turn or rolled o^ er into the close proxmiitj of the mesenterj 
The appendix acts as a safety \aUe after appendicostomj , 
which unquestionably is a safe procedure when it can be done 




REPORTS OF UNUSUAL CASES OBSERVED IN THE CLINIC 
OF E. STARR JUDD 

Gunther W Nagel and E Starr Judd 


New conceptions of the physiology of the biliary system 
have somewhat altered our viewpoint in the diagnosis and treat- 
ment of jaundiced patients This is exemplified in the four cases 
following 

Case I— A man, aged fiftj eight had aKva>$ enjo>ed good health until 
about three weeks before he came to the Clinic, when severe epigastric pain 
occurred Shortlj aften\ard the pain shifted to the right upper quadrant, 
and radiated to the back Hypodermic injections of morphm were given 



Fig 654 — Thick waited, inflamed gallbladder 

The pain lasted about three hours, but the soreness continued for a day or 
two Three dajs later a similar attack occurred and three other attacks 
each less severe, followed Four dass before admission he had had a severe 
attack, and shortl> aftenvard became jaundiced In this attack the pain 
had been more or less continuous 


*39* 



1392 


GUNTHER W NACEl, E STARR JUDD 


On examination the patients jaundice was graded 2 and there was 
marked tenderness in the upper nght quadrant He was kept in bed in the 
hospital for se\-era! days the jaundice gradually subsiding and the abdominal 
tenderness becoming less marked At the end of twelve days his general 
condition appeared to be satisfactory and operation was performed The 
gallbladder was Jar^e and thick walled with areas of hemorrhage and gan 
grene The omentum was densely adherent to it It contained 120 or 150 
c c of thick foul smell ng pus but no stones It was d /ficult to explore the 
common duct because of edema and swelling m the surrounding tissue how 
ever it was felt that it did not contain stones and it therefore was not opened 
Cholecystectomy was performed The fossa of the liver was packed lightly 
with iodoform gauze and two split tubes and one rubber tube were inserted 
for drainage The pathologist reported empyema and acute hemorrhagic 
cholecystitis on chronic cholecystitis fFig 654) 

The patient s convalescence was unevenilui and the jaundice cleared up 
completely in a few days Several months afterward he had an attack of 
chills and fever without jaundice its ongin could not be determined 

CoMmttl ^Hemonhigic and gangrenous gallbladder with 
out stones is rarely seen The questions to be decided while op 
crating on this patient were whether the gallbladder should be 
remo\ ed or drained and whether the common duct should be ex 
plored Opening the common duct adds to the operative nsk, 
espeaally in the presence of acute or subacute inflammation, 
and even after the duct is probed nith negative results there is 
no certainty that a stone has not been overlooked Stones m the 
ampulla or common duct cannot always be palpated but if they 
produce jaundice the duct will be dilated and show evidence of 
inflammatory change The jaundice in this case could be readily 
explained on the basis of inflammation Operation is not per 
formed immediately when a diagnosis of acute cholecystitis is 
made, tune is allowed for the inflammation to subside In this 
way the patient is able to build up resistance to the infection 
and the gallbladder can be removed with little if any, more 
nsk. than in cases of chronic cbolepystitis It is best, if possible, 
to remove the gallbladder, as the patient's immediate conva 
lescence is much smoother, and the chance for cure much greater 
Cholecystitis in most cases is probably only part of the picture, 
the disease usually aSecting more or less the entire biliary sys 
tern The point of attack, however, is the gallbladder Its re- 
moval IS usually followed by a clearing up of the disease m the 



UNUSUAL CASES IN JUDD’s CLINIC 1393 

liver and ducts, although this frequently takes from se\eral 
months to a year or more. 

Case 11. — A man, aged forty-four, three >ears previously had had an 
attack of acute coho m the right upper quadrant of the abdomen, radiating 
to the subscapular region on the right, and accompanied by vomiting There 
were no chills, fever, or jaundice Afterward he noticed spells of mild indi- 
gestion until one month before admission, when he had another severe attack 
of colic, followed by jaundice which persisted until a few days before exam- 
ination, when another attack occurred and the jaundice increased 

The serum bihrubin was 12 3 mg direct reaction Calcium chlorid was 
given intravenously, and the serum bihrubin reduced to 7 1 mg for each 100 
c c of blood The coagulation time fell from thirteen and a half minutes to 
seven minutes, and the calcium coagulation time from ten to five minutes 
during the !^ame period 

Operation revealed a large necrotic gallbladder full of stones There 
was no bile in the gallbladder The common duct was small and was located 
with difficulty The pancreas was enlarged Cholec>st 08 tomy was per- 
formed, and a dressed tube was stitched into the gallbladder, two split tubes 
were inserted along the side of the gallbladder Biliary cirrhosis was marked 

The patient’s convalescence was uneventful Only a little bile drained 
through the tube, but after two weeks the tube was removed, and the bile 
fiowed freely for several days and then cea«ed The jaundice cleared entirely 
and the stools became normal in color The patient has remained well 

Comment — Although the gallbladder in this case contained 
stones, there was no evidence that the common duct was ob- 
structed by calculi The jaundice might have been due to direct 
pressure from the neck of the gallbladder, which was large and 
packed solid with stones, or toxemia or infection may have been 
a causative factor. In view of the small common duct and the 
fact that the jaundice could not be explained readily, it seemed 
advisable to drain the gallbladder rather than remove it This 
is frequently done if patients are jaundiced, whether or not the 
common duct is opened, because the risk is less, and occasionally 
the gallbladder is useful later for establishing biliary drainage. 

Case in. — A woman, aged fifty-four, had had about six attacks of sore- 
ness m the epigastrium with nausea and vomiting, each lasting about a week 
The spells had begun about two >cars previous to examination, and the> con- 
tinued for one year There were no chills, fever or jaundice, and no re.il pain 
Seven months liefore admission the gallbladder was drained Apparently 
stones were not found at that time The patient was well for about five 
months when she again experienced soreness in the epigastrium loss of appe- 
voi_ 7 — 8 S 
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tite and nausea and shordv aftenvard she became ;aundiccd Only a slight 
degree of jaundjce remained when she entered the Cl me 

On the patient s admission the serum bilnubm uas J 1 mg for each 100 
ec of blood A few da%8 later « «as 1 6 mg Roentgenograms of the 
gallbladder b) the Graham Cole otethod shoned ‘iHMSibh gaVblsdder 
cholecjstic disease A roentgenogram of the stomach was negative 

At operation the gallbladder «as found to be tense with slight thicken 
mg of Its walls but no stones A moderate degree of hepatitis was present 
The lumen of the common duct was dilated to about 1 5 cm in diameter 
Careful probing did not reveal stones the bile was thin and clear The 
gallbladder was removed and a catheter stitched into the opening in the 
common duct Convalescence nas uneventful with the exception of nausea 
which perssted for several davs Between 500 and 600 cc of bile drained 
daily through the catheter until it came out on the fourteenth daj following 
which drainage ceased promptly and the stools became normal in color The 
patient left /or home feel ng tiuite well the jaundice had disappeared entirely 

Commeni — Cholecjstostomj for chronic cholecystitis with 
or ^Mthout stones is frequentlj followed by recurrence of symp 
toms The ]dundice m this case suggested involvement of the 
common duct The common duct nas larger than normal, but 
probably not larger than it would have been if the gallbladder 
had been removed or did not function because of disease In 
view of the patient s sjTnptoms it seemed best to open the com 
mon duct Whenever the duct is opened it is best to establish 
drainage If onl> brief drainage is ncccssar> , a catheter dram 
IS sufficient since this stays in from ten da>s to two weeks 
If prolonged dramage is necessarj because of infection or in 
certain cases of stricture, a T tube is used This can be kept in 
as long as a j ear if desired One limb of the T extends up to 
ward the hepatic ducts and the other toward the duodenum, 
the stem being brought out through the abdominal wound It 
IS easil) remov ed and no untoward results follow 

Csse IV — ^ man aged ih rtj nine had al va>s been v ell until about 
siv months before adm ssion when he began to experience discomfort in the 
lower right quadrant ^ix weeks previously he had had a severe attack of 
abdominal pam with nausea and vomiting' Operation was performed else 
where and an acutch inflamed appendix remov-cd Examination of the gall 
bladder at that time was said to be negative except for a few adhesions 
Two dajs after the operation a severe attack of pain occurred m the right 
upper quadrant of the abdomen radiating through to the back and accora 
pamed bv nausea and vomiting Six attacks occurred during the next four 
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weeks \ week before his e'caminatioo at the Clinic a severe attack was 
followed by jaundice 

The serum bilirubin was 5 0 mg direct ^■an den Bergh reaction At 
operation the gallbladder was found to be large and thick walled There 
were no stones The common duct was small but thick walled and the 
surrounding tissue was edematous The entire pancreas was defimtel> 
inflamed and there was marked hepatitis The trouble was e\ndentlj too 
acute and diffuse to be benefited by cholecjstectom} and cholecj stostomj 
was performed to establish drainage 

The patient did not do well following operation On the second daj 200 
c c of bile drained through the tube, but after this the quantity lessened each 
day until the ninth day when 25 c c drained drainage then ceased On the 
tenth day the dressed tube was remoied Jaundice became more marked 
and on the thirteenth daj the serum bihnibin was 17 4 rag Stools were 
usually clay colored but occasionally there was slight evidence of bile \om 
itmg was constant from ISO to oitr 1000 c c of materia! was vomited even 
twenty four hours Temperature was normal except for a slight elevation on 
the second day The puUe rate averaged 70 Glucose was given mtraven 
ously dailj 

The patient obviously was growing worse dail> His condition was 
puzzling It was thought that 1 stone m the common duct might have been 
overlooked A second operation was performed seventeen da>s after the 
first About the same degree of hepatitis was present as at the first opera 
tion The liver was in better condition than was indicated b> the jaundice 
The common duct was isolated with some dilBculty because of adhesions 
surrounding It It was small as before On opening it a little bile came out 
Only the smallest probe would enter theduct but this was readil> pushed 
through the ampulla into the duodenum The presence of an anomalous 
condition of the ducts could not be determined or whether the true common 
duct was opened but certainly the probe passed freely into the duodenum 
The hepatic ducts were not identified There were no stones or strictures 
A Robson dram was stitched into the common duct 

Transfusion was given immcdiatel) after the operation The patient 
remained in a condition of shock and three more transfusions were given 
durmg the next twelve hours There v\as a moderate amount of oozing from 
the wound Thirtj cubic centimeters of bile drained through the tube in 
the first twenty four hours The patient faifeif to rafl> and died four dajs 
after the bst operation 

Necropsy verified the conditions found at operation There was no 
obstruction m the cxtrahepatic ducts Microscopic examination showed 
marked central necrosis of the lobules of the liver The small bile ducts 
were in good condition, but the canaliculi contained bile thrombi 

Comnietil — This case is unusual and difficult to interpret 
The se\ere jaundice and the direct serum bilirubin reaction in- 
dicate an obstructiv e tj pe of jaundice The obstruction appears 
to be m the bile canaliculi The extnhepatic ducts were cer- 
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tainlj not blocked either b> stone or stncture A number of 
cases termed “obliterati\e cholangitis” have been noted m which 
the entire system of intrahepatic and extrahepatic ducts is gradu 
ally obliterated by some form of inflammatory disease This pa 
tient’s condition must be siimlar, but it is much more acute 
and rapidly progressive than usual Little can be done Dram 
age of the extrahepatic ducts is ot little benefit when the mtra 
hepatic ducts are also in\olved it may be that such drainage 
helps somewhat by rebevmg tension and back pressure due to 
the narrowing of the lumen of the extrahepatic ducts The ad 
ministration of glucose intravenously seems to be of some bene 
fit as It tends to stimulate the activity of the li\er and increase 
the flow of bile In all probability a number of cases previously 
classified as traumatic stricture of the common duct following 
cholecystectomj are really cases of obliterative cholangitis 
Jaundice in such cases often does not appear until se\ eral months 
or a year or more following cholecystectomy The disease pro 
gresses slowly and can be cured or greatly benefited by prolonged 
drainage of the common duct with a T tube 

The presence of two distinct lesions requiring surgical treat 
ment is illustrated in the following case 

Case V — A woman aged fift> five came for examination with what 
appeared to be an acute abdominal lesion Two days previously she had 
noted gas and a sensation of fulness in the abdomen after the morning meal 
She was nauseated and vomited con«iderably The next day pain appeared 
on the right side if did not radiate downward or to the back There was 
no jaundice The bowels had moved several times since the onset of the 
illness With the exception of two or three mild attacl^s of dyspepsia lasting 
aweekortwo and a mild attack of cystitis four years previously the patient s 
health had been good 

There was tenderness on palpation over the right side of the abdomen 
The temperature was slightly elevated The leukocytes numbered 10 300 
The patient was kept in bed on a liquid diet and with an ice cap on the ab 
domen for several days There was general improvement the temperature 
and soreness decreasing Further exam nation of the abdomen disclosed a 
mass either in the region of the gallbladder or m the kidney, but it was never 
distinct and seemed to vary from day to day In view of the history of 
cystitis and the uncertainty of the diagnosis a urolog c examination was made 
A pyelogram revealed deformity of the pelvis of the right kidney which was 
interpreted as either a renal neoplasm or a cyst in the lower pole (Fig 655) 
Exploration was decided on 
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A lumbar incision revealed a simple cyst of the kidney containing clear 
fluid The cyst was easily obliterated The remainder of the kidney seemed 
normal and there was no evidence of infection The peritoneum was opened 
and the gallbladder explored through the same incision The gallbladder 
was found to be large and subacutely inflamed It did not 'eem advisable 



Fig 655 — Deformity of lower calix of kidney 

to remove it through the original incision so the peritoneum was closed the 
patient turned on her back, and cholecjstectomy performed m the usual 
manner through a high right rectus incision The gallbladder was thick 
walled edematous and inflamed and contained stones Each wound was 
drained with a split rubber tube Convalescence was uneventful 

Comment — The problem m this cose ^vas largely one of dng 
nosis There seemed little doubt that a subacute abdominal 
lesion was present and that it would require surgical interven 
tion The disco\ery of the renal lesion complicated matters 
The diagnosis lay between simple cjst and mabgnancy, and the 
latter possibility made exploration of the kidney imperative 
As a rule double operation is not feasible, but m this mstance it 
was clearly indicated 

The unusual condition of hemorrhagic and mabgnant cysts 
is shown m the following two cases 
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Case VI ' — A woman, aged forty nine, a history of s>niptoms far 
twenty two > ears beginning with bloating and epigastric distress after eating 
She was confined to her bed far two WecLs vi-sth frequency and burniog on 
urination and the passage of mote than a nortnal amount of untie Attacks 
similar to this occurred about every six months and were associated with 
backache. Eleven jcar» prwiotrs to erafninatton she noticed a mass m the 
left side of the aWomen thw had graduatly enlarged especially during the 
last year For about three weeks there had been almost constant dull drag 
ging pam m the left aide and back 

There was a Itrge rounded cystic ntass m the left upper quadrant of the 
abdomen, which mated with respiration and was moderately tender The 
utinc contained a trace of aibumm and an occasional pus cell The Wasser- 
mann reaction on the blood was negarite Cystoscopic evaminafion revvakd 
a normal bladder The function of both kidneys was approximately normal 
and equal The pyclogranv of the left kidnej' showed the pelvis and upper 
major cahx to be incompletely filled There was a famt outline of a soft 
mass m the left renaJ area A diagnosis was made of either renal cyst or 
extrarsnai tumot 

At operation a large round cyst was found arising in the lower pole of 
the left kidney It was approximately lO cm m diameter, thick walled osd 
bluish blacL The diagnosis lay between true hemorrhagic cyst and hemor* 
rhagic cyat secondary to a neoplasm Inasmuch as the function of the kidney 
was normal and the cy'sc involved only one pole of the kidne}’, >t was thought 
advisable to resect the cyst and preserve the kidney unless evidence of malig 
nancy cttuld be demoPstrated tn the cyst The cyst was remoyed and the 
raw surfaces of the kidney and pelvis sutured with catgut The wound was 
drained Convalescence was uneventful 

Conijifotl — Hefftorrhagic cysts of the kidney are rare The 
syTOptom^, as vtt this case, ate duil dragging pain in. the renal 
area, usoaliy of several years’ duration and associated with in- 
definite gastio-witestinal symploms and the presence of a tumor 
Urinary symptoms are usually absent or only mild Hematuria 
is rarely present The etiology of these cysts has not been defi- 
nitely established It was thou^t that they rntght onginate iiom 
an aneurysm, in which dotting has advanced to such an extent 
that the lumen of the vessel has been occluded and the aneurysm 
has been transformed into a cystic cavity. The possibility of 
this mode of origin is strengthened by the microscopic appear- 
ance o£ the wall of the cyst in this particular case. It has three 
layers. Externally, the renal capsule with scattered areas of 
atrophic renal parenchyma under it, the middle layer of connec- 

» Nows on the clinical data in this case were made by Dr H E Simon 
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live tissue containing a few muscle fibers and the third or inner- 
most layer, ccftisisting of elastic tissue %vith numerous small 
vascular channels and covered in places by remnants of endo- 
thelium. The cyst contained blobd clots roughly arranged in 
layers, especially in the peripheral zones, while in the central 
portion of the cavity there was bloody fluid The uninvolved 
portion of the kidney, as in this case, is frequently normal and 
its function good, so that resection of the cyst rather than 
nephrectomy is the operation of choice. 


Case VII’ — \ woman, aged fiftj-nine, came to the Clinic because of 
sc^re bacluiche of 5e\eral >ear$’ duration, much more severe during the 
last year A dragging sensation was relie\'etl b> a tightlj laced corset. 
There were no urinary symptoms 

On examination a smooth movable mass was found m the right upper 
quadrant of the abdomen Repeated e.xaminations of the urine were nega- 
tive The hemoglobin and blo^ counts were normal The blood urea was 
24 mg for each 100 c c of blood and the renal function by the phenolsul 
phonephthalem test was SS per cent Roentgenograms re\*ea1ed an enlarged 
right renal shadow, and a p>elogram showed complete obliteration of the 
calices of this kidney Solitaty cy&t of the right kidney was diagnosed 

Exploration reecaled a large carcinomatous evtt a^ut 0 cm m diameter 
situated m the central portion of the right kidnev There was no e\idence 
of extension of the disease into the pedicle or the penrenal fat Nephrectomy 
was performed The pathologist reported adenocarcinoma of a papillary 
type with areas of hemorrhagic and cystic degeneration The postoperati\-e 
course was uneventful 


Comment — The sjTnptoms in cases of renal tumor are \er>’ 
inconstant Pain, blood in the urine, and a palpable mass when 
present are helpful in making the diagnosis Diagnostic urologic 
procedures should be carried out whenever disease of the upper 
urinarj’ tract is suspected Renal tumors are readily amenable 
to surgical treatment, and if operated on early the prognosis is 
good 

Anatomic variations and congenital anomalies are more fre- 
quent than is generally supposed Often they do not cause 
sj’mptoms and are only brought to light when some pathologic 
lesion is superimposed upon them An illustrative case follows. 

* Notes on the clinical dita m this case were made by Dr A P S> nhorst 
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Case Vin ' — A man aged thirty one came to the Clime complaining of 
repeated attacks of hematuria the first occurring seven years previously 
About a year before his admisson a violent attack of pain occurred in the 
right hypochondrium radiating to the lumbar region There was no fe\-er 
abdominal tenderness or \omitiiig Appendectomy was performed else 
where and on the second day the occurrence of severe hematuria necessitated 
transfusion For the last year the heniattina occurred once or twice a month 
usually associated with dull aching in the right hypochondrium and nght 
lumbar region each attack lasted from one to sesen days 

Examination of the untie showed macroscopic and microscopic blood 
the blood urea was 34 mg for each 100 cc and the phenolsulphonephthalein 



Fig 656 — Two ureters with normal pc(M»aboie and dilated peUisand hydro 
ureter below 

test showed renal function of 30 per cent Urologic examination showed 
complete duplication of the pelvis and ureter on the right «ide the lower half 
contained a large infected hydroncpbrotic sac (Fig 656J The function of 
the lower half was markedly decreased but the upper pelvis appeared normal 
and function was normal 

At operation a large double kidney with two ureters was found There 
was a huge hydronephrotic sac of the lower half with a hydro ureter extending 
down about 5 cm and then changing abruptly into a normal siced ureter 
The upper pole of the kidney with the ureter and pelvis appeared normal 
ISephrectomy was performed Convalescence was without me dent 

Comment — Because of the danger of interference with cir 
culation to the upper po\e ittias deemed advisable to ieino\e all 
* Notes on the clinical data in this case were made by Dr A P Synhorst 
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of the double kidney The cause of hydronephrosis is not clearly 
understood No anomalous vessel capable of producing pressure 
on the ureter was noticed in this case Congenital points of 
narrowing m the ureter or developmental anomalies may play 
a part in the production of hydronephrosis Plastic operations 
on the renal pelvis are unsuccessful as a rule, especially in the 
presence of infection. Nephrectomy is the operation of choice. 

The following case is one of marked hypertrophy of the py- 
loric sphincter muscle 

Case IX — A man, aged fort> se\en gave a historj of having had stem 
ach trouble for ten years He was a generous user of alcohol He Slid that 
he could never fully digest a meal, and the resulting abdominal discomfort 
was not relieved until he forced himself to vomit copiouslj 

The Wassermann reaction on the blood was negative Gastric analysis 
showed total acidity 38 free h>drochloric acid 24, and total volume 70 c c 
The roentgenologist reported the presence of a duodenal ulcer 

At operation a thick firm pyloric muscle was found The stomach 
was moderately dilated There was no evidence of ulceration The anterior 
half of the pyloric sphincter was excised and gastroduodeno»tomy performed 
Careful inspection of the gastric and duodenal mucosa did not reveal evi- 
dence of ulceration Because of the presence of marked hepatitis cholecyst- 
ectomy wTis also performed Convalescence was unev'cntful The patient 
has remained well for a year 

Comment . — In two or three cases similar to this, a markedly 
hypertrophied sphincter muscle seemed to be the chief cause of 




Fig 657 — Normal and hypertrophied pvlonc sphincter muscles 

sjTTiptoms Normally in adults the sphincter is from 5 to 10 mm, 
wide and from 5 to 9 mm. thick. In this case the corresponding 
measurements were 2 and 1 6 cm (Fig 657). Microscopic cx- 
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amination sho^\ed moderate round cell infiltration m the sub 
mucosa and muscle layers Cxasion of the antenor part of the 
pylonc sphincter and gastroduodenostomy ha\ e been successful 
in cases of duodenal ulcer and duodenitis Spasm of the pylonc 
sphincter seems to play a part in cases of duodenitis and ulcer of 
the duodenum Operation permanently relieves the condition 
and removes the lesion as well This case was complicated by 
changes in the bibary tract However even if removal of the 
gallbladder helped reflexly to relax the pylonc spasm it could 
hardl) have reduced the tremendous muscular hypertrophj 
Malignant lesions of the small intestine are not common, 
thej compnse only about 3 per cent of all malignant lesions of 
the intestinal tract A recent review of records m the Clinic 
showed fifteen cases of carcinoma of the duodenum fifteen of 
the jejunum, and nine of the ileum To these the following five 
cases are added 

Case X — A woman af«d fifty si\ had had mdgestion for the last 
four or Avc jean maml'csced by gas and epigastric distress coming on two 
or three hours after eating and relieved by belching or by taking soda Dur 
ing the last year pfogres«ive symptoms of obstruction had appeared and 
recently the vomiius has contained a little bright red blood Slight pam in 
the epigastrium radiating along both costal margins to the back, had occurred 
at times two to three hours after eating It was relieved by soda but made 
worse by food The patient had lost considerable w-eight and strength 

Gastric analysis showed total acidity CO free hydrochloric acid 40 and 
total \oIume 500 cc Roentgenolog c eaammation disclosed an obstructive 
lesion at the outlet with rather marked gastric retention Posterior gastro 
enterostomv was performed At this time it was not possible to decide 

~ There 
There 
gastro 

enterostomy and three weeks later the stomveh was partially resected The 
growth proved to be an ulcerating carcinoma 2 4 cm in d ameter situated 
at the pjlorus and e\tending about an equal d stance on the gastric and 
duodena! s cle« The patbolc^st found circmoma m both the gtstr c and 
duodenal epithelium The patient ainvalesced uneventfully and left for 
home feel ng considerablv improved 

Comment — Caranotna of the duodenum i5 either primary or 
secondary, this case was an example of the latter Secondary 
carcinoma usually results from extension of cancer of the head 
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of the pancreas or of the ampulla of \ ater or from cancer of the 
pjlorus The pjlonis m most cases •seems to form a bamer pre- 
Aenting extension of caranoma of the stomach mto the duo- 
denum Hovre\ er, careful exammation of carcmoma of the p\ 
lorus occasionalh shows exten ion of from 1 to 2 cm onto the 
duodenal •^ide It is not adxTsable to re^t much be\ond the 
pjlorus for fear of mjurmg the common duct Lsuallj rejection 
just distal to the p\ lorus la •mffiaent 

Case XL — A man aged fort> fiw ame to the Chnic compla nmg of 
stomach trouble of about four j-ears duration wth occi« onal penod» of 
'1 ght d «tresa in the ep gasinum appearing an hour or ss after eating and 



u<u3ll> rel e^■ed b' food or «oda At t mes «our eructation* occurred and 
food had to be cho-en carefuIU Two x-ears pre\nous to exammat on he 
began to lose we ght and the ep ga tnc d stress became more marked and 
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lasted for longer periods although at no time was it severe His phys cian 
d agnosed duodenal ulcer He went to bed for ten days on a Sippy regimen 
and gained slightly m weight but his general health did not improve and 
gastro enterostomy was performed sixteen months prior to his admission to 
the Clinic He did not do well following the operation Small amounts ol 
food caused his stomach to feel full and he vomited with increasing frequency 

The patient appeared to be undetwe ght and undernourished A mov 
able mass about 6 cm m diameter was palpated just below the umb licus 
The hemoglobin was 70 per cent Examination of the urine and the Wasser 
mann reaction on the blood were negative Gastric analysis showed total 
acidity T2 free fiydrocfiforic acid 14 and total quantity 360 c c Roent 
genograms revealed a malfunctioning gastroenterostomy but no other ap 
parent lev ons in the stomach or duodenum At operation a malignant tumor 
was found in the gastro entenc stoma (Fig 65S) The tumor appeared to 
involve chiefly the jejunum but it also penetrated the colon and extended 
si ghtly into the stomach through the gastro-entenc opening The growth 
was freely movable and no abdominal metastasis could be made out About 
IS cm of jejunum almost the entire transverse colon and about 7 5 cm of 
stomach together with the growth were resected an end to end anastomos 8 
was made between each of the i-esecied organs The pathologist reported 
Ivmphosarcoma involving chiefly (he jejunum without lymphatic involve 
ment The patient made an uneventful recovery 

Comnienl — This is the first case observed m the Clinic of a 
malignant lesion developing m the region of a gastro entenc 
stoma In this case the tumor appeared to ha\e formed on the 
jejunal side and extended to the colon and stomach It does not 
seem likel> that gastro enterostomy had anything to do with its 
development At the time of the operation it nas not possible 
to find a lesion at the pylorus or m the first portion of the duo 
denum Lymphosarcoma occasionally occurs in the jejunum 
The case was complicated from both a diagnostic and surgical 
standpoint bj the presence of the gastro entenc opening In 
Mew of the dose association between gastnc ulcer and carcinoma 
it maj at first thought appear remarkable that carcinoma does 
not de^ elop more frequently at the site of a secondary ulcer in 
a gastro enterre stoma In most cases secondary ulcer probably 
occurs on the jejunal side and this maj explain the absence of 
malignant degeneration m these cases 

Malignancy of the small mtestme usually occurs in the form 
of nng caranoma Such caranoma early produces sjTnptoms 
of intestinal obstruction but nevertheless, is rarely diagnosed 
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clinically. As a rule it does not metastasize early to distant 
organs, but often the nearby lymph nodes in the mesentery are 
so extensi\ ely in\ olved that resection is impossible. Three such 
cases are reported: 

Case XII . — A man aged sixty-nine, had been in fairly good health, uith 
the exception of one sexere attack of epigastric pain five >ears before his 
admission to the Clinic which required a hypodermic for relief. The trouble 
01 which he complained on admission had begun about three months prexi 
ously when he was suddenly seized with sex ere epigastric pain and xomiting 
An attack of influenza followed this There was soreness in the abdomen and 
diarrhea A xxeek or so before he had begun to xomit everything he ate 
The xomitus frequently contained particles of food eaten the day before 
There was a constant feeling of xxeight in the epigastrium He had been con- 
stipated for jears He had lost 30 pounds in the last three months 



Peristalsis was xisible The hemoglobin was 80 per cent The Wasser- 
mann reaction on the blood was negative Gastric analysis showed total 
acidit> S, with no free hjdrochlonc aad, and a xrolume of 215 cc Roent- 


dilated Ihere were two lesions in the bowel, one about 15 cm abox-e the 
ileocecal x-aKe producing marked obstoictKwi.axvd the second abowtone metet 
abox-e the first Both were xx-idel> resected and end to-end anastomoses 
made Both lesions pro\-ed to be adenocarcinoma, graded 2 (Fig 659) 



cuntjier \\ jjAcaex, e stare jtjdd 


i4c>6 

One was I 5 cm »n <]|3me{er and lh« other t cm Conxaiescence uas un 
ewntful and the patient left tfcv hospital feelmg- quite «elh but a few dajs 

later he began to i-otnii agam The abdomen wss not distended the bowels 

moved freely with catharsis. The btood ittea wsts nortnal Dailj gastric 
lavage was grten ancj flmds '•.ere administered by proctocljsis and ultra 
venous!) The patje^t gmfuaUy became oTaber however and d«d “It 
necropsy the intestinal anastomoses were found to be satisfactory, but the 
bone/ had become acfherent and rficre sras sfigfit mecfianicaf obstruction 
There was no evidence of netattasis or local recurrence of the growth fn 
the patients weabenetj condition and m the absence of any other apparent 
cause, it Would seem that the slight mechanical obstruction was sufficient to 
cause death 

Case XIU -A man vged forty three was brought to the Clinic b) h s 
home physician, who had performed resection far carcinoma of the sigmosd 
and a colostomy one and a half years pronouslv The patient had slwavs 
been fairly weJlj bat bad worLed bard uias nervous and suffeiod front heart 
bum beichmg and occasional attacks of nausea and vomiting The opera 
tiOft had been performed because of subacute obstruction FoUowing the 
operation the patient improved rapid!) until about two weehs before he came 
to the Clinic when he began to lose strength ind weight ^bdommtl dis 
tendon and belching with occasional cramps and some nausea end vomit ng 
were still present ffe was brought to the Clmic with the idea of having the 
colostomy opening cloved but itv view of recent 8>mptt>ms it was thought 
best to postpone the operation 

After ten da>« the patients symptoms havvng grown worse abdominal 
rcploraiion was decided on with closing of the colostomy openuig tf even 
thing appeared favorable At this time the hemoglobin was W per cent and 
the erythrocytes numbered 3 800000 The color index was 0 6 The\Nas«er 
manit teaction on the b'ood was negatix e A rirg carcinoma of the small 
intestine as found to be causing moderafe obstruction There was no evi 
denec of metastasis and the growth was resected The exact site of the tumor 
was not determined but it appeared to be tn rfie lower part of the jejunum 
The patient recovered uneventfully and was dismissed from the hospital 
feeling well A few weeks later he returned for closure of the colostomy 
opening The large b<>wel had been dosed btfuw the point where the grov'th 
had been removed and there was a short blind end of the loop distal to the 
colostomy opening This was resected and the proximal portion joined to 
the distal end b) mean* of an end to end awasUimosis Convalescence was 
uneventful 

Case XIV — man aged forty three had coiiie to the One &i\ and a 
half years before and gastro enterostomy had been performed foe perforating 
duodenal ulcer uxth obstruction The ^mptoma were relieved About two 
years later pneumonia developed and viia* foJlowed by etnpyeitu Surgical 
drainage was instituted and from rfus time on his health had not been good 
He came to the Clinic again about a year before his last admission compla o 
mg of Itching of the slvin jcri,«tg of the limbs and other nervous symptoms 
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Examination at this time revealed marked anemia The hemoglobin uas 
38 percent Erythrocytes numbered 3 560 000 and the color index vvasO 5 + 
Gastnc analysis showed total acidity 14 no free hydrochloric ncid and total 
volume 45 cc Roentgenoi,rams at this time showed the duodenal cap to 
be deformed and the gastroenteric stoma free Two and a half months 
before admission he commenced taking osteopathic treatments for anemia 
and shortly afterward began to \omit The vomiting persisted and was of 
the retention tjpe He grew progressively weaker and lost 24 pounds m 
weight 

The patient was considerably emaciated and anemic The hemoglobin 
was 42 per cent the erythrocytes numbered 3 420 000 The systolic blood 
pressure was 90 the diastolic 60 Gastric analysis showed total acidity 28 
no free hydrochloric acid and total volume 1 000c c Roentgenograms of the 
stomach showed obstruction m the distal loop of the gastro enterostomv 

At operation the gastro enteric opening was apparently normal About 
25 or 30 cm from the opening on the d stal loop was what appeared to be a 
primary malignant growth of the jejunum with extensive involvement in 
the adjacent mesenteric nodes making it impossible to remove the growth 
The jejununt did not appear to be greatly obstructed but m view of the 
patients symptoms an entero anastomosis was made short circuiting the 
growth The patient convalesced uneventfully and was given a course of 
radium trevtment before he went home 

Benign lesions of the jejunum are rare the most common 
being stomal or gastrojejunal ulcer Ulcer of the jejunum with 
out prcMous gastroenterostomy occasionally occurs The fol- 
lo3sing case is illustrative 

Case XV— man aged forty one complained of having had inter 
mittent attacks of stomach trouble for four years At the onset he had 
gnawing distress in the epigastrium four hours aher eating which was relieved 
by food Two years, later he had gastric hemorrhage He was relieved for 
a period of fifteen months on a Sippy diet when there was a recurrence and 
he became worse steadily The abdomen was bloated and he frejuentlv 
V onuted small amounts o( ftuvd and tcoK^is Three months pTvot to admvssvon 
a gastric ulcer had been excised and append«:tomy performed He grew 
progressive!' worse however, and lost weight and strength He had had 
gonorrhea twice and when thirty four years of age had had a syphilitic 
genital lesion 

The patient was cons derably emaciated pupils were small and irregular 
and reacted to accommodation but not to light There was visible peristalsis 
m the upper abdomen The hemoglobin was 78 per cent, the erythrocytes 
numbered 4 880 000 and the leukocytes 7 500 Exam nation of the unne 
was negative The Wassermann reaction on the blood was negative Gas 
tr c analysis showed total aadity 32 free hydrochloric acid 20, and total 
volume 300 cc Roentgenograms showed obstruction of the jejunum 
Jejunal obstruction and parenchymatous syphilis were d agnosed 
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At operation two constrictions of the jejunum »ere found, one 6 and 
the other 10 cm below the duodenojejunal flexure Above the constriction 
the bowel was thin, dilated, and flaccid The bowel near the constrictions 
was acutely inflamed, thick and Ann, and the serosa reddened and covered 
With serofibrinous exudate Ten centimeters of the intestine, including the 


two weeks teeJmg better than he had m years 

On opening the specimen a perforating ulcer was found at the site of the 
upperconstnctionandtwosmalferulcersattfielowerconstnction fFig 660) 
The largest ulcer measured J 5 cm in its greatest diameter and was 5 mm 
in depth, with slightly irregular steeply shelving edges The smallest ulcer 
measured 6 by 3 mm and had overhanging edges The largest ulcer had 
almost perforated the wall of the bowel There was considerable induration 
and thickening of the bo«el immediately adjacent to the ulcer 



Fig 660 Stricture of the jejunum show ing ulceration 

Microscopic examination showed the mucosa and submucosa ending 
abruptly at the margins of the ufcer= The floon, were mflammatorj con 
nective tissue covered with serofibrinous exudate, containing many Ijmpho 
cytes, plasma celN, and some eosinophils and leulvocytes The tissue sut- 
rounding the ulcer was infiltrated with newly formed connective tissue nch 
m lymphocytes and plasma cells and wth occasional groups of leukocytes 
The walls of the arterioles were thickened and there was marked perivascular 
lymphocytic infiltration similar changes were found m the veins There were 
no cubeccfes or gtanf cells The patbok^dlagneajs was mflammatoiy lesion 
of the jejunum with ulceration and «nctnre, possibly s>phi\it c 

Comment —Primary ulcers of the jejunum are most frequently 
caused by syphibs, althouf^i it is not always possible to prove 
this and some of the lesions may be tuberculous or simple non- 
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speafic inflammatory lesions Intestinal syphilis is frequently 
found with congenital svphilis but is a rare manifestation of the 
acquired form of the disease It may occur during the secondary 
stages of the disease, coincident witb the exanthem This form 
is manifested by a catarrhal ententis the symptoms correspond 
mg with those of the nonspeafic form of this disease pain diar 
rhea tenesmus, and bloody stools 

The most common syphilitic lesions of the bowel are those 
occurnng as tertiary manifestations of the disease These con 
sist of gummatous mfiltration of the mucosa and submucosa 
with ulceration and extension to the muscle and serous layers 
Secondary inflammation, and cicatnzation and constriction of 
the bowel are common Perforation and peritonitis may occur 
The symptoms are vanable and may simulate peptic ulcer, 
ulcerative colitis or intestinal stenosis Pam is a common symp 
tom and may be related to meals Diarrhea with blood and pus 
m the stools is common If constriction has occurred there is 
pam abdominal distention and vomiting A presumptive diag 
nosis of intestinal syphilis is made from these symptoms if there 
are other manifestations of the disease A positive Wassermann 
reaction is not essential to the diagnosis Tuberculous lesions 
may simulate the condition grossly, but can be differentiated 
microscopically by the characteristic tubercles and giant cells 
Nonspecific ulcers show the charactenstic tissue reaction found 
m simple inflammatory ulcers in other regions of the mtestinal 
tract 

In the presence of ulcer and stneture, whatever the cause, 
the treatment is surgical The lesion is frequently lunited to a 
small area and is amenable to surgical treatment General anti 
syphilitic measures are also instituted when indicated 

Tumor of the carotid body is illustrated in the following case 

Case XVI A woman aged fortj nine came to the Clinic w th a d ag 
nosis of stone m the right ureter The d agnos s was confirmed and the 
stone removed without incident A small lump had appeared in the left 
Bide of the neck about three years prcMOUsly It had not caused d scorn 
fort but seemed to varv in size from time to time A small nodule 3 or 4 
> Notes on the cl meal data m this case were made b> Dr P G Flothow 

VOL 7 — 89 
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cm m diameter could be felt in the upper left cervical region A diagnosis of 
probable branchial c>st was made 

At operation a tumor was found to lie in the carotid notch A good 
si/ed vessel apparentlv an anomalous artery passed over the tumor Com 
prossion of the artery did not cause the patient inconvenience so it was ligated 
and the tumor removed Convalescence was uneventful There was no 
evidence of any cerebral disturbance and the patient was allowed to get up 
on the tenth da> 

Covmeni — The tumor was firmly attached to the wall of the 
artery which was removed with it It was rather soft and red 
dish gray on cut section Microscopically it was made up largely 
of chromafBn cells and areolar tissue Such tumors are rare 
PaChoJogtcally thej seem fo be benign but they tend to recur 




Fig 661 — Tumor of carotid body 

locally (Fig 661) They do not metastasize Their close asso 
ciation with the carotid vessels sometimes necessitates hgation 
of these vessels dunng their removal The \ascular disturbance 
which occasionally follows may cause a debilitating brain lesion 
The carotid bodj is classified among the chromaffin glands of 
internal secretion analogous to the suprarenals and closely re 
lated histogenetically to the sympathetic ner\ous system The 
function of its internal secretion has not been definitely estab 
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lished, but it seems to act chiefly on the vascular system Small 
doses of Its extract have a depressor effect antagonistic to that of 
epmephrin 

Cardiospasm is rarely treated surgicall> Case XVII is il- 
lustrative of such treatment 

Case XVII — man aged sixty first began to notice a choking sensa 
tion at the age of twenty two when he ate and some difficultj m swallowing 
liquids as well as solids The condition grew slowly worse until he came to 
the Clinic for the first time two years before the present visit Roentgeno 
logic examination at this time revealed cardiospasm and a tremendouslj 
dilated esophagus (Fig 662) Several attempts were made to dilate the 
cardia, but the hydrostatic dilator could not be introduced A silk thread 



Fig 662 — Cardiospasm with greatl> dilated esophagus 

was swallowed and passed through the narrow point, but even then the dilator 
could not enter the cardia The patient was instructed to empty his esoph 
agus b> postural drainage He had a good appetite ate moderately well, 
and was able to carry on his business A certain amount of food undoubtedly 
passed through the opening For the last few months the spasm had become 
more marked very little food entered the stomach and he began to lose w eight 
and strength 

Since dilators could not be passed from above an abdominal operation 
was necessary The patient swallowed a silk thread to furnish a guide The 
stomach was opened and with the aid of the thread the cardiac orifice was 
casil\ located from l>e!ow At first it would not admit eien the little finger 
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With slow pressure howeNcr it uas gradually dilated until it readily admitted 
tivo lingers The stomach uas then closed 

Comment — In most cases cardiac spasm can be cured by 
dilatation through the esophagus A hydrostatic dilator is used 
and is guided into position by means of a silk thread which has 
been previously swallowed Operations have been devised for 
anastomosmg the dilated esophagus to the stomach but such 
procedures are unnecessary Often a single dilatation is sufB 
cient to effect a cure Sometimes the procedure has to be re- 
peated more often If further dilatation should become necessary, 
in this case the hydrostatic dilator can undoubtedly be used 



PROBLEMS IN THE SURGICAL TREATMENT OF PEPTIC 
ULCER 

Donau) C Balfoto 


Case I GastfoiejanocoUc fistula (history abstracted by Daniel P. 
Greenlee) — A man, aged sixty, came to the Clmic m Ma> , 1927, complaining 
of diarrhea, which had begun two >eir5 before The essential feature of the 
history relative to the presenting complaint was that gastro enterostomy had 
been performed (elsewhere) in 1916 for chronic duodenal ulcer Preceding 
gastro enterostomy the patient had suffered from definite symptoms of peptic 
ulcer for eight or rune months Convalescence had been normal and there 
had been no evidence of recurrence of ulcer symptoms since that time The 
diarrhea was painless and there were no cramps There was neither blood 
nor mucus m the stools, which varied m number from four to six during the 
day and from three to fiie at night Usually undigested food, eaten from 
five to SIX hours earlier, was found in the stools On account of loss of strength 
the patient had been unable to work since December, 1926 

The patient was markedly emaaated and weighed only 98 pounds, 
having lost 45 pounds m s« months There were a few canoua teeth, other* 
wise the general examination was negative The test meal showed achlor* 
h>dfia and the total gastric contents measured 350 cc Roentgenogram of 
the stomach revealed a gastrojejunal ulcer The roentgenogram of the colon 
was unsatisfactory Two examinations of the stool were negative for ova 
and parasites 

The patient was kept m the hospital for several days before operation, 
while measures were taken to restore the body fluids and improve the general 
condition At exploration a jejunocolic fistuK was found The colon was 
first dissected free from the inflammatory mass, the opening m it closed, and 
then the old gastro enteric anastomosis was undone, and a new gastro 
enterostomy of the Roux type performed, the end of the proximal loop of the 
jejunum being implanted m the side of the distal loop of jejunum The 
postoperatue course was absolutely unesentful 

Comment — ^Thc subject of gastrojejunal ulcer and its com- 
plications, particularly colic fistula, has many points of interest 
This case of gastrojejunocolic fistula is presented because it il- 
lustrates some of the unusual features of colic fistula in a striking 
tsay. In the first place, follmving gastro enterostomy, the symp- 
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toms of ulcer had been completely Tel^e^ ed for a penod of eleven 
} ears At no tune had there been any suggestion of recurrence 
of pain or of any distress related to meals The development of 
gasttojejunocohc fistula -without preceding symptoms of ulcera 
tion IS unusual but a number of such cases hate been seen in the 
Clmic Eusterman knou’s of five patients with so called silent 
gastrojejunocohc fistula that have been seen m the Clinic 

It IS important in these cases to advise surgical treatment as 
‘voon as the condition is recognized Earij operation is less difh 
cult and safer and insures satisfactory end results In this case 
the jejunum was separated from the colon the fistula (about 1 
cm m diameter) closed the gaslro entenc anastomosis undone 
and a section of the je;unum resected The ;ejunum was united 
to the stomach after the method of Rout, that is the end of the 
distal loop of jejunum was implanted m the gastne opening after 
the latter had been sufficiently closed and the end of the proximal 
loop was implanted m the side of the distal loop of jejunum 

The patient left the hospital ele\en days after operation 
The dianhea had ceased compleielj and there was even then 
marked lmpro^ ement m the patient s general appearance Dur 
mg the first few days of convalescence retention of bde in the 
stomach was avoided bj aspiration with a stomach tube at least 
twice a daj 

A recent communication from the patient tells that he gamed 
36 pounds m weight m two months following the operation 


Case II Perfotatiog gastne ulcer with hour glass defonmty, and 
duodenal ulcer (lustoiy abstracted by Robert D V Jones Jr ) —A tnarned 
svoman aged tSToty nine came lo the Ct me in July 1927 She had com 
plained of a gnawing d strew in the stomach (or one year The d stress usually 
occurred (rom two to three hours after meah and wa^ relieved at first by the 
ingestion of food or soda Later there was less regularity as to the time of 
the distress and the attacU seemed to bear no relations to the taking of food 
A heavy meal however caused a sensat on of fufness and nausea wfncfi were 
relered by \omiting Rocntgenolog c «ud« made elsewhere had shown 
an hour glass contract on of the stomach Fora jotr the patient bad adhered 
to a restricted diet of milk and cream but had obtained no rel ef 

The general exam nation was negative except that the patient was 
high'Strung ar^d /lenousand aj^ared to be mucli older than her years The 
tons 1% were chronically infected The total gastne ac dity was 46 and the 
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free h)drochloric acid 30, roentgenologic examination of the stomach and 
duodenum showed a gastric ulcer high on the lesser curv'ature of the stomach 
producing hour-glass deformity. 

At exploration gastric ulcer was found 4 or 5 cm aboTC the angle of the 
stomach with an hour-glass contraction narrowing the stomach at this point 
to a diameter of about 2 or 3 cm. There was also a subacute duodenal ulcer 
about 1 cm distal to the pylorus. In order to remove both lesions partial 
gastrectomy and partial duodenectomy w'ere performed An end-to-end 
anastomosis between the upper segment of the stomach and the duodenum 
was made without undue tension. Convalescence was uneventful 

Comment . — Of the major complications associated with gas- 
tric ulcer, namely hemorrhage, perforation, obstruction, malig- 
nant degeneration, and hour-glass a)ntraction, the last is one of 
the most interesting from a surreal standpoint. About twenty- 



Fig 663. — Resection of the stomach for an hour-glass contraction 


five cases of hour-glass contraction of the stomach were seen in 
the Clinic last year, so that the relative frequency of occurrence 
would be about once in sixteen c^es of gastric ulcer. In some 
instances the hour-glass is hardly worthy of the name because 
of the early stage in which the complication is seen. 
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A number of operations ha\e been devised for the relief of 
hour glass contraction The most satisfactory one is naturally 
the simplest that wU give complete and peunanent cure, and 
this IS probably anastomosis made m front of the hour glass 



Fig 6M — Suturing the pylonc end of the stomach to round ligament of the 
liver 


contraction Although some surgeons report that they haie 
nei er met with caranoroatous ulcer associated with an hour- 
glass contraction and therefore rdy entirely on gastro enteros- 
tomy, we are inclined in the Clmic to excise the contracted 
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portion of the stomach and bring the two ends of stomach to- 
gether This operation has usually been followed by excellent 
results 

In this case the finding of a duodenal ulcer, together with the 
gastric ulcer and hour-glass contraction, necessitated consider- 
able modification of the usual methods of treatment A good 
result would probably have followed multiple operations such 
as excision of the gastric ulcer and gastro-entcrostoray on each 
segment of the stomach, gastrogastrostomy and gastro enter- 
ostomy on the lower segment with excision of the ulcer, or seg- 
mental resection, including the gastric ulcer, followed by gastro- 
enterostomy to compensate for the pyloric obstruction Since 
one procedure would suffice it seemed reasonable to choose that 
Therefore, partial duodencctomy and partial gastrectomy were 
performed, beginning the resection below the contraction of the 
duodenum and continuing the mobilization of the stomach into 
the upper segment (Fig 663) It was then found that the upper 
segment and the stump of the duodenum could be so mobilized 
that an end-to-end anastomosis between the upper segment and 
duodenum could be accomplished This was done, convalescence 
has been satisfactory, and one can anticipate a good result 
The practice of fixing the stomach at a point about 2 5 cm be- 
low the suture line to the round ligament of the liver is of es- 
pecial importance in such extensive resection of the Billroth I 
iyps (Fig 664) 

Case III Multiple jejunal ulcers followmg partial gastrectomy (history 
abstracted by Robert D. V, Jones, Jr \ man, aged forty eight had had 
a very actne business career It was his habit to work under high nervous 
tension and to smoke heavily, when feeling well he \\a3 quite irregular in his 
habits In 1917, when he first came to the Clinic the history and symptoms 
were typical of peptic ulcer of between ten and twelve years duration Pos 
tenor gastroenterostomy had been performed elsewhere The operation 
was followed almost immednlcly by recurrence of symptoms the site of the 
pain, however, was somewhat lower and to the left of its original site The 
distress was casilj controlled diet and the use of alkalis, but, after six 
years it was complicated by hemorrhage 

The diagnosis of gastrojejiinal ulcer was confirmed at exploration The 
anastomosis was undone, the gastrojejunal ulcer excised the openings m the 
stomach and jejunum closed, and gastroduodenostomy performed The old 
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ulcer was found on the postenor nail of the duodenum, but no attempt was 
ntadc to remove it Following thia aperation, the patient remained vti good 
health for three jears At that time there uas a second recurrence of svmp 
toms which w-as later complicated by intertnittent attacks of retention 
fn the summer 0 / IWJ the patient returned to the Ginie and pyforic obstruc 
tion with hyperacidity was diagnosed The stomach was markedly enlarged 
Exploration was advised, but the patient was unable to remain for operation 
Finally, m March, J927, he reamed for operation The pylorus «as 
thickened and adherent to the anterior abdominal wall The wall of the 



Fig 665 — Three ulcers in vicinity of end to side anastomosis 


stomach was thickened, but no definite fesion was found Because of the 
tendency to ulcer formation m this case, partial gastrectomy was considered 
advisable. The transterse colon was bound down by adhesions, therefore, 
it was necessary, m restoring gastro intestinal continuity, to perform an end 
to-sidc gastrojeitinostomy in front of the colon An entero-anaslomosis was 
made between the proximal and distal loops of th« jejunum The immediate 
convaleKence was uneventful About six weeks later the patient suflered 
an attack, of sudden se\-ere pain In the left costovertebral angle This was 
followed by others of the same character which were progressively more 
severe and more frequent The attacks appeared to have no relation to 
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the former distress. A renal lesion was suspected; howe%-er, repeated c>-sto- 
scopic examinations were ncgathe. In July the patient was adWsed to 
remain in the hospital for obserxntion, and it was noted that the time of the 
attacks was the same as that of the former ulcer pain. .Although the roent- 
genogram of the stomach was negatiw, recurrent ulcer was diagnosed. The 
patient was placed on a milk-and-cream diet with alkalis, and the pain was 
relie^ad. A subsequent roentgenogram rextaled perforating jejunal ulcer. 



jejunal ulcers and closure of jejunum. 

.At exploration three lesions were found (Fig 665): a large ulcer in the 
line of anastomosis; a second on the anterior wall of the jejunum perforating 
onto the diaphragm, and a third on the posterior wall of the jejunum. The 
stomach was separated from the diaphragm, the anastomosis w-as undone, the 
ulcers were exosed.and a new end-to-side anastomosis was carried out be- 
twTcn the stomach and the jejunum, just distal to the entero-anastomosis 
(Fig. 666). Clamps were not used for the anastomosis. 

CopjHiejjf. — Every case of iccurring tilcer presents many de- 
batable points. In this case it was unusually diiHcuIt to de- 
termine the cause of the recurrences. It is of interest that the 
patient exhibited all the complications of ulcer except malig- 
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nant degeneration, hemorrhage after the first recurrence, ob 
struction after the second and acute perforation with the third 
As Eusterman has pointed out, the important fact from the stand 
point of diagnosis is that any late recurrent symptoms after 
gastro enterostomy that are identical with the preoperative 
symptoms irrcspecti\ e of laboratory data, should be attributed 
to a gastrojejunal lesion until proved otherwise Although the 
sj'Tnptoms were not those of ulcer as far as the site and radiation 
of pam were concerned the penodicity of the pam and its rela 
lion to meals were such to convince the clinicians that ulcera 
tion had recurred even though the primary roentgenologic ex 
aminations were negative 

It IS unusual to find multiple jejunal ulcers occurring so soon 
after partial gastrectomy The ulcers were unquestionably acute 
and for some reason did not heal, it is debatable whether or not 
the small amount of acid m the gastnc contents was responsible 
for the failure to heal This case illustrates the fact that no op 
eration for peptic ulcer necessarily protects the patient from re> 
currence of ulceration This is as true of partial gastrectomy as 
It 18 of gastro enterostomy We have seen recurrences at the 
Clinic after ev cry type of resection the Billroth I and II and their 
modifications and segmental resection of the stomach 

As possible causative factors of recurrence m this case we 
have first, the type of patient who is prone to recurrence of 
ulceration second the failure of resection to eliminate free hy 
drochlonc acid and third trauma There is the possibiUtj , of 
course that the diversion of too much of the alkaline duodenal 
contents through the entero anastomosis and away from the 
stomach has been partly responsible for the ulceration 

Case IV Partial duodeaeetoiay for subacute duodenal ulcer (history 
ebstrstted by Robert D V Jests, jry—A pbysicas> afpd forty four came 
to the Clm c in June 1927 complaining of epigastric distress At that time 
he gave a typical history of peptic ulcer of eight or n ne years duration Ills 
mother had died of cancer of the rectum At the onset of the illness the 
patient had suffered with m Id attadks of bum ng epigastric distress which 
seemed to occur only when he was worried or overworked At first the 
attacks came regularly two or three times a year lasting only for a few da> s 
For the presious five years however the attacks had become progressively 
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more frequent and more severe until finally he had been compelled to give 
up his ^vork During the last year there had been daily discomfort with 
acute exacerbation of pain every two or three weeks During these attacks 
the pain had come with regularity between 1100 am and noon, between 
3 00 and 4 00 p m , and between 11 00 p m and midnight The ingestion of 
food or soda had alwaj s brought rebef Occasionally there had been asso- 
ciated nausea and vomiting, and on one occasion four years previously there 
had been blood in the \omitus The general exammation was essentially 
negative The total gastric acidity was 44 and the free hydrochloric acid 
22, the roentgenologic examination of the stomach was positive for duodenal 
ulcer Urinalysis and the Wassemiann test were negative The hemoglobin 
was 74 per cent 



On exploration a subacute duodenal ulcer was found on the posterior 
wall about 4 cm below the pylorus It was firmly attached to the pancreas 
Because of the history of hemorrhage it was thought best to excise the lesion 
if possible The duodenum was mobilized to a point below the lesion and 
partial duodenectomy and pylorcctomy were performed (Fig 667). The 
s)ump of the duodenum was closed and a posterior Polya anastomosis was 
made 

From the standpoint of gastric symptoms, convalescence was unevent- 
ful On the tenth day following operation, however, the wound began to 
dram clear yellow fluid The following day there was considerable congestion 
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of the skin around the edges of the vound ^hich suggested pancreatic fistula 
in order to protect the skin afl aspmtor iras dewsed w hich dreiv the secretion 
immediately front the fistuta Abdominal dressings vcre discontinued and 
the wound protected by means of a cradle After set eraf days the irritation 
of the skin disappeared and the fistula closed At no time during the con 
valescence was there afi> cbenucal disturhance of the blood 

Comment ~l believe it cannot be disputed that it is ad- 
vantageous to remove large posterior crater-ulcers of the duo- 
denum Usually, however, the difficulty and risk of removal 
more than counterbaIan<^ the uncertainty of good results by an 
indirect operation alone In this case, although the lesion had 
perforated mto the pancreas and was at least 2 5 cm from the 
pylorus, its removal was apparently desirable and justifiable 
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Fig 668 — Method of aspirating a panweauc fistula 

The best exposure an sudt cases is provaded by dmaon of the 
stomach above the pylorus and dissection of the remainder of the 
pyloric end of the stomach, the pylorus and the duodenum doum 
to a point below the ulcer The intent in this case was to restore 
gastro-intestinal continuity by a direct end-to-end union of the 
stomach and duodenum. However, when the duodenum below 
the ulcer was mobilized, it was found that such a narrow margin 
of the posterior wall remained and it was in such a fnable con- 
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dition that it as a question \%hether satisfactorj healing \Nould 
follow a direct end to end union It was, therefore, considered 
safer to close the duodenal stump Even this was done with 
some difficultj and necessitated considerable sutunng in the head 
of the pancreas The stump was thoroughly protected with 
omentum foUowng the dosure, a postenor end to side gastro 
jejunostomy wasperformed the end of the stomach being brought 
down through the mesocolon 

Durmg con\ alescence fluid strongly suggestive of pancreatic 
secretion began to dram from the abdominal wound on the tenth 
day and continued for se\ eral days The suction apparatus (Fig 
668) under such circumstances again pro\ed its effiaency in 
pre\ entmg irritation of the skin The entire absence of chemical 
disturbance of the blood dunng the discharge mdicates, judgmg 
from Walters expenmental studies m animals that only a%ery 
small quantity of pancreatic secretion w as lost 

The patient reco\ered satisfactorily and m a recent letter 
states that he is completely well 




DERANGEMENT OF THE INTERNAL SEMILUNAR CAR- 
TILAGE OF THE KNEE-JOINT 

Mel\tn S Henderson 


CATCHING IN THE KNEE DUE TO HYPERMOB ILE CARTILAGE 

Case I. — A v.oman, aged tuentvfour, a nurse, was e\ammed January 
13, 1937 Nine years before she had fallen while skating and injured her 
left knee Persistent swelling followed Her physician thought he could 
feel a loose cartilage For some time something had seemed to pop out on 
the inner side of the left knee joint when she made a misstep or twisted her 
knee She was 8lwa>3 able to push the lump back and thus obtain relief, 
but the condition was so persistent and gave her such a feeling of insecurity 
that •he felt that «omethmg should be done, and exploration was adMsed 
The left knee joint was opened through an anterior interna! incision Frac 
ture could not be demonstrated m the internal semilunar cartilage, but it was 
hypermobile, accordingly the anterior three fifths of the cartilage w’as re 
moved Physiotherapy was earned out for se\'eral weeks in the form of 
baking and massage for the purpose of developing the quadriceps The 
patient has had no further trouble and is relieved of all symptoms 

Comment — This case is an example of the remov'al of the in- 
ternal semilunar cartilage when there was no pathologic change 
demonstrable in the body of the cartilage, the cartilage being 
removed on the subjective data only. The cartilage seemed to be 
hypermobile, but this is a factor which varies in different indi- 
viduals It IS probable that in cases of this type the internal 
capsule is lax, permitting the semilunar cartilage to catch be- 
tween the internal condyle of the femur and the inner tuberosity 
of the tibia, and doubling it up sufficiently to make a prominence 
on the inner side of the knee anteriorly, but not to fracture or 
tear the cartilage in its substance Although by manipulation 
and pressure the protuberance can be made to slip back into 
place, its frequent occurrence and the uncertainty and annoyance 
are irritating to the patient However, the subjecth e sjTnptoms 
of derangement must be definite to w'arrant the removal of the 
meniscus 
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LOOP OR BUCKET HANDLE TYPE OF FRACTURE OF THE INTERNAL 
SEMILUNAR CARTUAGE 

Casft n — A Jaborer aged thirty e\amined at the Clmic January 
I? 1927 Five years previously be bad injured the left knee while playing 
baseball and was confined to ^d with a ssLoilen knee which he could not 
extend There were no symptoms for several months but the patient then 
noticed that on putting a strain on the internal lateral ligament by evers on 
of the foot and abduction of the leg there was a snap in the joint and the 
knee would catch so that he could not straighten it This flexion would 
remain for a week or two and then extension would gradually return 


3 or r Middle 
\vv^ third 
.ndie \^vs. fractvkre 
'ractureC;^''''-— w 



He was unable to straighten the knee completely and there was lender 
ness to pressure along the inner e de antet oriy Fractored intemat senulctnar 
cart iage was diagnosed The knee wax opened by an anterior internal in 
c sion and the internal semi'unar cart lage found to be fractured It was 
torn loose along the middle three fifths but jt was still attached anteriorly 
and postetiorlv caus ng the cartilage to loop across into the intercondylar 
notch This is a typ cat bucket handle type of fracture described by Ruther 
ford Morison (Fig 669a) Tl e anterior attachment was freed and the loop 
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pulled fonvard and cut ofF posteriorly It was immediately po-^sible to extend 
the knee fully 

Comment — In this fracture, which is a rather common type, 
a loop of cartilage slipped into the intercondylar notch The 
prominent symptom was inability completely to extend the knee 
Sometimes this can only be detected by asking the patient to 
stand erect with the toes and heels together and then try to 
straighten the knees It will be seen that the affected knee lacks 
a few degrees of complete extension T>pical locking does not 
often occur but unless the cartilage slips back from the inter 
condylar position complete extension cannot be obtained 

FRACTURE IN THE MIDDLE THIRD OF THE INTERNAL SEMILUNAR 
CARTILAGE 

Case III — A man aged forty two was examined at the Clinic June 22 
1927 In 1918 while playing baseball his foot slipped from under him as he 
was getting up alter sliding to third bxse and a great strain was put on the 
inner side o! the right knee There was a sensation of something tearing 
and sharp pain developed on the medial aspect of the rit,ht knee On at 
tempting to wnlk he found that he could not straighten the leg and wns forced 
to walk on the ball of the foot He managed to get home with the aid of 
crutches and stayed m bed for three or four days His phys cian diagnosed 
torn ligaments and treateil the leg by hot fomentations bondages and lini 
meiits Marked eHuston followerl whivh lasted for about ten days and the 
patient was unable to work (firing an engmel for three wteks Four weeks 
later while he was plaving baseball the tearing agnin occurred Effusion 
fol'owcd, but It was not so marked as before He was unable to work for 
ten days but the knee gradually improved and could be fully extended He 
had no further trouble until a year before examination when his leg gave under 
him as he was making a turn m walking downstairs He grasped the banisters 
to save himself from falling Slight effusion followed He could not extend 
the leg completely and was away from work for several days Eight days 
before examination he twisted hi» leg when stepping from his engine and it 
gave way under him The same svmptoms followed with the exception that 
there was very little swelling 

Examination of the knee disclosed all movement to be full painless and 
free m all directions and there was no apparent wasting of the quadriceps 
There was no crepitation ind extension wis complete There was no hyper 
mobility There was slight tenderness on the inner side at the femoral 
attachment of the internal lateral ligament A diagnosis of fractured internal 
semilunar cartilage w as made and the joint was opened bv an anterior internal 
incision At first glance the cartilage appeared normal, but further back in 
the joint the cartilage was found to be fractured m the posterior portion of 
the middle third There was an ear shajied pedicled flap which flopped 
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bacJ.and/’ortiiinthejoint(Fig 6^b) The carti/age was removed afmost in 
Its entiretv by dissecting carefully along the interna! capsule and swinging 
the cartilage over into the interCondybr notch pullmg it forward and cutt ng 
off the posterior attachment with curved sensors 

Comment — In the t 3 tpjcal dferangement of the knee due to 
injury to the internal semilunar cartflage the early attacks are 
more severe, the disability is greater and more effusion is present 
As time goes on, the fractured part of the cartilage becomes 
worn and smoothed out so that it will more readily slip back into 
place after being caught Unless a thorough search had been 
made, the small, pedicled flap in this case would ha\ e been over 
looked The six year period of freedom from symptoms is m 
terestmg, and can only be accounted for by the healing of the 
fracture m the cartilage It is unlikely that for six years the 
pedicled flap found at operation could have been present with 
out giving symptoms ft ts more probable that a new tear was 
produced in the cartilage at the tune the recent symptoms de 
veloped 

FRACTURE IN THE ANTERIOR THIRD OF THE INTERNAL SEMI 
LUNAR CARTHAGE 

Case IV —A farmer aged twenty one wa« examined at the Clinic July 
18 1927 UTiile plajing football two years previously he was hea\ilv tackled 
and his knee was wrenched and dislocated The knee wav locked in flexion 
and straightened with a loud snap as his comrades pulled vigorously on it 
Since then the knee locked with increasng frequency and effusion al»a>8 
followed *»eseral times while he worked or pla>ed the knee locked by merely 
a slight tnist of the leg 

Examination was negative except for si ght crepitus m the left knee 
joint and slight laxnesS Extension was complete The knee was explored 
through an anterior internal mas on and the cartilage was found to be frac 
tured m the anterior extremity (Fig 6()9c) A pedunculated bulbous bit 
was hanging free in the joint and could readily be taught between the bones 
Since the remainder of the cartilage seemed to be normal only the anterior 
half was removed 


Comment — With the clear cut lustoiy in this case there could 
be little doubt of the presence of fractured cartilage Since the 
fracture was confined to the antenor extremity of the cartilage 
and was plainly \usible, it was not necessary to traumatize the 
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joint further by remo\ al of the entire cartilage Convalescence 
was uneventful and the patient was dismissed, walking without 
a cane or crutch, ten days after the operation 

FRACTURE IN THE POSTERIOR THIRD OF THE INTERNAL SEMI- 
LUNAR CARTILAGE 

Case V — A student aged ti\enty was examined at the Clinic Jul^ 22 
1927 Nine months previously his leg had been forcibly abducted while he 
was playing football and he fell Sexierc pain was experienced on the inner 
side of the knee and there was soreness for about x week The knee was 
injured repeatedly after this and at times he noted that full extension was 
lacking 

The patient was well developed and an athlete There was slight crepi 
tation in the right knee on motion and pain over the internal lateral liga 
ment When he was asked to stand erect and extend both legs completely 
It could be seen that extension of the right knee was not quite complete 
Exploration was earned out through an anterior internal incision There 
was some effusion and the fluid was deep amber On examining the joint 
a small piece of fibrous tag could be seen lying in the intercondvlar notch 
which at first thought appeared to be a ruptured crucnl ligament but the 
stability of the knee was not impaired The history of this particular type 
of injury with eversion of the foot and abduction of the leg and the lack of 
complete extension was siiflicient to warrant the removal of the meniscus 
Accordingly the anterior end was freed but on dissecting along the internal 
lateral ligament and pulling on the cartilage it separated and the anterior 
half was m the forceps Since a satisfactory hold could not be secured on 
the posterior portion a posterior internal lateral inusion was made just 
anterior to the hamstrings On opening the joint cavity and grasping the 
posterior portion of the cartibge and pulling on it a long pedunculated flap 
was pulled out from the intercondylar notch (Fig 669d) The tip of this flap 
was the fibrous tag that could be seen m the intercondvlar notch in the an 
tenor incision Both incisions were dosed and a posterior splint applied 
Convalescence was normal The patient volunteered the information that 
the knee felt right and comfortable The knee could be extended readily 

Comment — This is an example of a tear or fracture m the pos 
tenor portion of the cartilage The nature of the tear was such 
that the antenor portion of the cartilage came out m an attempt 
to remove the entire cartilage, leaving the postenor portion 
It was necessary to make another inasion and remove the frac 
tured segment The internal posterolateral incision is useful m 
just this type of case 
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TECHNIC OF REMOVAL OF THE INTERNAL SEMILUNAR CARTILAGE 
The technic employed m these cases is bnefly as foUoivs 
The leg is prepared, the patient anesthetized and a toumi 
quet applied The leg is hung o\ er the foot of the table at a right 
angle A straight incision, about t«o fingers' breadth to the 
inner 'Jide of the patellar tendon is made about 5 cm long dose 
to the internal condylar line, extending down across the joint 



Fig 670 — Martins forceps for grasping the internal sem lunar Cart lage 

line to the head of the tibia The cartilage is loosened at the an 
tenor extremity by dissection with a knife and the anterior end 
IS grasped wnth strong forceps with corrugated lips (Martins’ 
forceps) (Fig 670) The dissection is contmued posteriorly close 
to the internal ligament \Vhen the cartilage is freed far enough 
posteriorly the tibia is manipulated on the femur so as to sepa 



INTERNAL SEMILUNAR CARTILAGE OF KNEE I431 


rate the internal condyle as much as possible from the tibia, and 
the loosened cartilage is swung over mto the intercondylar notch 
The posterior part of the cartilage can then be cut with a pair of 
sharp curved scissors or a thin bladed knife after it has been 
pushed back along the internal capsule This removes the car 
tilage in practically its entirety The wound is closed in layers 
the knee extended, and the skm closed A posterior splint or 
plaster of Pans cast is applied and worn for a week The stitches 
are removed m about ten days If convenient, physiotherapy is 
given to encourage contraction of the quadnceps However, the 
earliest possible return to function is the best recipe for a quick 
recovery Since by this method of masion and removal of the 
cartilage no ligaments or muscles of any importance are molested, 
there is no good reason why early use of the knee should not be 
encouraged 




CASES FROM THE CLINIC OF HENRY W. MEYERDING 
Henry W Meyerding 


UNUNITED FRACTURE OF THE HIP, 'WITH FIBULA USED AS A BONE 
GRAFT 

Case I — \ girl aged Usenty one fell while riding horseback fracturing 
the neck of the left femur She was treated with a Thomas extension splint 
for fifteen and a half uecks and was then permitted to be up and about, 
hearing some weight on the extreinit> At the end of three months she began 
to walk with a cane and by the seventh month she returned to work for two 
weeks Roentgenograms were taken which showed malposition, and she 



Fig 671 — Case I Ununited fracture of left hip eight months following 
injury 

noticed that the leg was apparently becoming shorter and that she had some 
pain when she was up and about She was told that union was not strong 
and was referred b> her attending phy’sician for opieration 

The patient was on crutches and did not bwr weight on the left leg 
There was slight local tenderness and limitation of motion of the left hip 
There was 2 S cm shortening and e\’ef»ion dcformil> with slight atroph% 
of ihe leg Roentgenograms showed ununited fracture of the neck of the 
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left femur, with upward displacement of the trochanter Open reduction 
and pegging with the fibula w'as advised 

The hip-joint was exposed through an anterior incision nonunion being 
demonstrated in the neck of the femur and the fractured ends were freshened 
with a chisel and curet A small inasion o\ec the trochanter was made 
a hole carefully drilleii through the trochanter neck and head of the femur 
and a bone graft consisting of the entire thickness of the fibula was driven 
through the trochanter neck and into the head firmly fix ng it m position 
Small particles of cancellous bone were then forced firmly betvieen the frac 
tured ends as if to cement the ends together and an osteoperiosteal graft was 
turned around the fracture site A double spica cast was applied to the toes 



Fig 672 — Case I Result of bone graft and use of bone chips in a ronunion 
of the hip four and a half months after operation 

on the left and to the knee on the right with the left hip in extension, internal 
rotation and abduction The patient withstood the operation well and 
there was no elevation of temperature or pulse following it The roent 
genograms showed excellent position The patient was dismissed m the 
fourth month with a spica cast to the knee which she was advised to wear 
for another three months at the end of which time she was to have a roent 
genogram taken Six months after operation she WTites My cast was 
removed, and I am walking fine (Figs 671 672) 
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I prefer the Whitman treatment of recent fractures of the 
hip as Whitman has found that abduction, internal rotation, and 
extension hold the fractured surfaces in firm apposition, and a 
properly applied plaster cast affords secure external fixation, at 
the same time allowing the patient to be moved and cared for 
easily and practically painlessly The length of time fixation is 
maintained depends on the rapidity of healing, but the usual 
time IS SIX months When the patient is first up and about 
weight bearing should be increased gradually and repeated 
roentgenograms should be taken to determine the position, al- 
though perfect position may be obtained at the time of reduction 
or favorable impaction be found at the time of fracture Too 
early and too great strain causes slipping of the fragments and 
nonunion Incomplete reduction, insufficient fixation, and too 
early weight beanng are frequent causes of failure to obtam 
satisfactory results 

On consultation, the surgeon must decide what operation, if 
any, is best suited to the need o^ the patient tvith nonunion of the 
hip Frequently the age and general condition of the patient 
contraindicate long, difficult surgical procedures and the opera 
tion must be planned to take as little time and as little of the 
patient’s strength as possible In the case reported, the head and 
neck of the femur remained m fair condition eight months after 
the fracture, and the case was then ideal for bone grafting The 
fibula was used because of its strength size, the ease of its re 
moval, and the little lime necessary to fit it into the hole made by 
a medium sized Murphy reamer Cancellous bone to fill the 
CTC’vntes about the hue of iTacVatc appears to assist umon es 
peciallj if theboneisenclosedby acircuKrlayerof osteopenosteal 
graft The immediate application of a well padded double spica 
cast IS most useful in obtaining added fixation making the pa 
tient comfortable and promoting healing of the wound 

In older patients with nonunion who are m good physical 
condition excellent results may be obtained bv this operation, 
and lime may be sax ed by havmg the assistant remo\ e the fibula 
while the surgeon prepares the hip for reception of the graft 
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OSTEOMYELITIS OF THE FEMUR, PREVIOUSLY DIAGNOSED 
SARCOMA 

Cas6 II. — The relative of a boy, aged ten. wrote to the Clmic asking 
what could be done for cancer of the bone He «id that a definite diagnosis 
had not been given, and that amputation had been advised Pathologic 
fracture had occurred It was advised that the patient be brought to the 
Clinic for examination A history was elicited of a severe injury to the 
right thigh a year previous to examination, but the child was not incapa- 
citated Three months later swelling was noted m the right thigh, and pain 
and fever developed He was in bed for several weeks Seven months after 
the injury he fell fracturing the femur and was treated with extension and 
a Thomas splint He had not walked on the leg for nine months 



Fig 673 — Case 11 Osteomyelitis of the lemur, with sequestrum 

There was swelling of the thigh with slight local heat, but no tenderness 
The right thigh measured 35 5 cm in circumference, and the left thigh 34 cm 
Movement " *’ ‘ 

hyperextens 
no atrophy 

negative The roentgenologist’s diagnosis was tumor of the right femur 
with old fracture and considerable absorption and proliferation, roentgeno 
grams of the lungs were negative Thesnr^on's diagnosis wasosteomjehtis 
and he adv ised exploration under tourniquet 

The operation was performed about a year following the injury An 
incision was made along the inner side of the thigh, over the prominent por 
tion of the bony mass and this led to an area ol pus A sequestrum, 10 cm 
long and from 2 3 to 1 9 cm wide, was removed There had evidently been 
a large hematoma behind the femur and this cavity was carefully curetted 
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and two Carrell tubes inserted for drainage and irrigation with Dakins 
solution The pathologist reported inflammatory tissue and sequestrum 
The patient was dismissed from observation on the seventeenth day (Fig 673) 

Osteomyelitis is frequently diagnosed and treated as sarcoma 
especially if the infectious organism is due to staphylococci 
of low virulence, the cultures in this case showed the presence 
of such an organism No doubt the infection had been pres 
ent for months as is shown by the huge sequestrum and by the 
history of pain, swelling, and finally of fracture At the time of 
examination there was no fever, leukocytosis, or local tenderness 
but the hardness of the thigh with local heat was strongly sug 
gestive of malignancy Elevation of the periosteum showed new 
bone formation at the upper border of the involved area which 
simulated the condition seen m sarcoma The sequestrum was 
at such an angle that it could be distinguished from the femur 
easilj , especially as it lay m an area of decreased density and was 
formed from the cortex where it had broken down The pen 
osseus swelling and induration resulted from this undraincd in 
fection If roentgenograms arc properl> taken at nght angles 
and interpreted bj an expcncnccd roentgenologist or surgeon, 
most bone tumors can be correctly diagnosed However there 
remains a group in which the history and laboratory data give 
valuable aid and whose nature cannot be determined without 
exploration and pathologic examination No doubt all of us 
ha\ e seen those rarer cases in which the true nature of the tumor 
was not discovered until metastasis developed or necropsy was 
performed In children, infection of the bone is much more com 
mon than malignancy 

GIANT-CELL TUMOR OF THE RIGHT TIBIA, TREATED BY 
OPERATION ANP BONE GRAFT 

Casein — A farmer 8 wife agc»I twenty cime fr rcnminaii n 
mg of pain m the upper ihirrf of the fi,dit til of n ne mr ntf »’ «I mtion 
She was practically incapacitated ffie pam w « frnt firfire 1 wfen sf e wn 
climbing stairs or when she i« I frmly pit »tnm f n 0 f )' tr t f t f t) r \ m 
few months the pun had l-ecr me nvre eeverear J ll e (r-ilir-nt »/<» kej i awike 
at night Gra lually mcrrn ng twefi nz *<•« I ‘ I e vi« r »r i' f 
and her head ache 1 Sf • wa* sf gf tf/ fir f/>r«re gf f |.<»f I grr /-r il | ^ il»l< 
«-as good 
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Examination ol the right leg i^Q«-ed a mass in the upper end of the 
tibij There was slight tenderness and slight local heat but there was no 
limitation of motion Urinal>sis was negative hemoglobin was 68 per cent 
and the Wassermann test on the blood was negative The roentgenologist 
reported giant cell tumor of the upper end of the right tibia Roent 
genograms of the chest were negative 

The relatives and the patient were anxious to have the extremity saved 
and came to the Clinic in the hope that something might be done to avoid 
amputation, which had been considered As the roentgenograms showed 



Fig 674 —Case III Giant cell tumor destro>ing the upper fourth of the 
tiba 

considerable destruction ol the upper end of the tiba it was thought advisable 
, , — „ I i-ffn* nf the tibia by bone 

eum the cortex 
fluid was found 
whicfl could be 
11 tumor After 

thorough cleansing of the cavity, the incision was exienui.d down to the 
lower end of the tibia and a large bone graft removed from the flat internal 
surface of the tibia This was divided into sections and placed tn the ca«ty 
so as to support the articular surface of the tibia The periosteum was then 
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tightly sutured, and a plaster cast applied The pathologist’s diagnosis was 
giant cell tumor Convalescence uas une\entful The patient was dis 
missed wearing a cast from the toes to the hip (Figs 674 675) 

In the past, tumors of this type frequently were amputated 
following exploration, curettage, cautery, and so forth, with sub 
sequent infection and osteomyelitis or septic arthritis Packing 
and irrigation wdth antiseptics controlled the terrific hemor- 



Fig 675 — Case III Giant cell tumor remotcd by curettage, and bone 
grafts inserted Note buckling of tibia 

rhage, and “dakmization,” of wounds controlled the infection, 
but left open wounds which had to be kept clean and sometimes 
required secondary closure 

Roentgen-ray and radium treatment over long periods was 
beneficial and further study may prove this to be the method of 
choice in selected cases, or prove that this may be used as an 
aid to surgery. 

hly object in this case was to remov'c the tumor, w'hich ivas 
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proved to be benign by pathologic examination, to prevent in- 
fection, save a useful extremity, and to get the patient back to 
her home in the shortest time possible mth a minimal amount 
of expense The patient was up and about within a few weeks 
without discomfort On w’eight-beanng the soft shell of bone 
buckled a little, but roentgenograms showed good position and 
firm fusion of the grafted supports after union by primary in- 
tention in SIX weeks Three months after operation the cast was 
removed and the patient began to walk. 

ELEVEN-YEAR CURE OF SARODMA. FOLLOWING AMPUTATION 

Case IV.— A noman, aged thirty, came to the CJmic complaining of a 
recurring tumor in the region of the left ankle She had sustained an injury 
to the left ankle fifteen years previousiy m a fail while horseback ndmg She 
was able to walk immediately after the acadenc, but there teas a good deal ol 
sTielfing and ecchjmcsis on the inner side of the ankle Six months after 
the accident, the patient n*alked m a perfectly normal manner, but the dis 
coloration remained over the inner aspect of the ankle for three or four years 
The enlargement became painful and she nalked on the ball of the foot be 
cause of pain and inability to get the heel to the ground Four jears before 
examination at the Clinic the tumor which was about 7 cm in diameter, was 
erased Since then the patient had had eight operations, the last one Ixmg 
eight and a half months before Each operation was followed by healing, 
then recurrence A diagnosis had been made of osteosarcoma carcinoma 
and necrosis of bone 

Examination showed a large ulcerated mass J by 4 cm on the inner side 
of the left ankle, apparently a nodular tumor superficial to bone The 
patient’s general cxindition was good In the last six years she gamed 80 
pounds, her present weight being 286 pounds The urmalj-sis was negative 
Roentgenograms of the ankle joint were reported negative 

A specimen removed for pathologic examination showed sarcoma Four 
dajs later, a «econd large section of the tumor was removed for further 
study and again sarcoma was diagnosed (Fig 676) No metastasis could 
be demonstrated The patient consented to amputation when doubt of 
malignancy was cleared up, and three days after the second biopsy 
the leg was amputated in the middle third of the tibia The patient 
was dismissed from the hospital on the seventeenth dav with the stump 
practically healed, and referred to her home physician. Three months later 
the pafienc’s husbaad nrote that ins wife iras leehag well, but there was a 
small hard lump on the end of the bone, and in front In October, 1912, six 
months later, the patient replied to a circular letter that her weight was 
about the same, and there was no reenfrence, the wound was still open. She 
had had no roentgen ray treatment since she left the Clinic. In August, 
1913 the patient again wrote us that she never felt better, that the wound 
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was still open and her physician advised fceepng it open In response to 
an inquiry March 29 191S she said that her weight u-as the same that there 
was no recurrence of the tumor and she was enjovmg the best of health 

November 1922 elescn )ears after the operation we received a letter 
from the patient s attending physician saying Eight months ago she con 
tracted influenza having been practically »eH and working as a domestic 
in a tuberculosis sanatorium Following the influenza she developed chronic 
respiratory symptoms with fever and entered our tuberculosis department 
a few months ago She ivas d scharged front there those in charge of her 
deciding that she did not have tuberculosis as they could never And the 
bacilli in her abundant sputum Her illness cough sputum and fever per 
sisted and she entered my ward (general medicine) about two vveeks ago 
running an irregular fever between 100* and lOJ® a m Id hyperleukocytos s 
and a profound secondary anemia Withal she was not emaciated (Fig 

677) 

November 15 a letter from one of the phjsiaans at the Uni 
\ersity of California stated that at necropsy of this patient 
metastatic mj'^osarcoma of both lungs was found 

Comment — This is an unusual case of sarcoma Trauma at 
the age of fifteen to the ettemal malleolus Persistent pam 
swelling and discoloration, with marked increase in weight 
Repeated operations (ten m all) between the ages of twenty six 
and thirty Sarcoma diagnosed clinically and pathologicallj 
Slow healing and amputation of stump Apparent excellent 
health until eight months before death ele\en years after am 
putation fifteen jears after first excision of the tumor and 
twenty sue > ears after ongmal mjui> 

MULTIFIE WYELOMA 

Case V —The patient a machinist aged fifty two complained of arthri 
tis of two years duration which he bel cved had resulted from a fall from 
a plow The pam occurred principally m the back and chest at times it 
was in the muscles of the arms and The patient had noticed gradually 

increasing deformity of the spine and he walked in a stooped posit on The 
condition was aggravated by changes in the weather There had been no 
night sweats and no fev’er but occasional dizziness and frequency occurred 

The patient was poorly nourished and had lost 47 pounds m we ght in 
the last (wo years The blood pressure and pulse were normal and the 
temperature was 99° ffe stood in a stooped position with the sp ne rigid 
except m the cervical region and he complained of tenderness on jamng 
There was J cm evpana on of the chest Urinalysis showed 1 150 cc in 
twelve hours the specific gravity was 1 010 and the reaction acid Albumin 
Was graded 4 an occasional red blood cell and an occas onal pus cell were 
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found Hemoglobin was 48 per cent, leukoc\tes numbered 5,900 and erj 
throcj tes 3,360 000 The Wassermann test on the blood Tvas negati\-e The 
roentgenologist reported marked atFoph> of the spine with hypertrophic 
arthritis of the dorsal and lumbar spine The clinician's diagnosis was 
spondylitis deformans, with marked atrophy of the bones Roentgenograms 
of the teeth were negatne Examination re\'ealed prostatitis, graded 2 
cultureshowedgreenproducingstreplococci, anda few staphslococa Treat 
ment of the prostate was ad\ ised 

The anemia and the large amount of albumin in the urine suggested the 
adnsability of a test for Bence-Jones protein, and further roentgenograms 
The second urinalysis showed the presence of Btnce Jones protein in large 
quantities, and from the roentgenogram^ of the skull, forearms and legs 
I^^e!oma was diagnosed (Fig 67S^ 



Fig 678 — Case V. ilultiple myelomas showing marked insoUement of 
skull w ith punched-out areas of decreased den«it\ 

Roentgenologists should bear this rare disease in mind where- 
e\er the thora-r appears to be inwlved b> multiple lesions, es- 
pecially when albumin appears in the urine Although Bence- 
Jones protein is rarely present in cases of leukemia, nephritis, 
and carcinomatosis, it is found in SO per cent of the cases of 
multiple mjeloma The clinical historj’ is often of little value 
fariy i/j fhese cases, although ^'ague rheumatic and neuriCic 
pains, with or without fever, and later weakness, loas of weight 
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and anemia, are common, first suggesting rheumatism and then 
malignancy 

Differentiation of metastasis and carcinoma is usually not 
difficult The historj of a primary lesion ^ith areas of involve 
ment near the middle of the bone and near the entrance to the 
blood \e5sels with se\ere continuous pam and rapid growth 
demonstrates its malignant diaracter, and death soon follows 
The absence of Bence Jones protein is also an aid to diagnosis 
Metastasis from the breast maj occur m areas similar to tliose 
involved b> mjeloma, but palpation or a history of previous op 
eration will clear up this diagnosis Metastasis from the pros 
tate IS usualJj to the pelvic bones, lumbar spine and sacrum, 
the entire bone may appear sderosed The thorax, nbs, and 
sternum, which are studded with growths m cases of myeloma, 
are rarely in\oKed by prostatic metastasis 

Hypernephroma is differentiated by the history, the clinical 
and laboratory data, and espeaally bj heroatuna Multiple 
endothelioma miy strongl} simulate multiple myeloma, and m 
the absence of the Bence Jones protein it can hardly be dif 
ferentiated roentgenologically Sarcoma is rarely distributed 
widely and occurs, most commonij m middle life, near the ends 
of the long bones In the bone produang types, the roentgeno 
logic examination reveals the true type m 90 per cent of the 
cases if properly prepared plates are examined by an expert 
If there is absorption of bone, the site of the lesion near the ends 
of the long bones, a single lesion rather than multiple ones, se 
vere local pain, and rapid growth are usually suffiaent to dif 
ferentiate this type of lesion Metastasis to the lungs should 
always be looked for, and roentgenograms of the chest give the 
first clue to this 

Osteomalacia usually occurs m women It does not involve 
the skull and it is cbaracteiued by absoiption of hme salts 
softening, and deformity Goieralized fibrocj stic disease usu 
ally maohes the shaft of the bones, but rarely the epiphjsis 
This disease is most common m early life and it does not produce 
much pam, anemia or weakness Pathologic fracture is often 
the first indication of the trouble Giant cell tumor may be 
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multiple These tumors frequently involve the diaphysis, ab- 
sorbing the cortex and bulging into the soft tissues, but they 
rarely invade tissue outside the periosteum The patient’s 
general health is seldom impaired Tuberculosis of the spine 
has been diagnosed as multiple myeloma, but roentgenograms 
and the clmical data, especially the absence of multiple bone 
lesions and of Bence-Jones protemuna, make differentiation 
easy In the case reported, the posture and the extensive spinal 
involvement suggested spondylitis deformans as a possibility, 
but this was readily ruled out by unnalysis, roentgenograms and 
the discovery of anemia 

ARTHROPLASTY OF THE ELBOW FOR ANKYLOSIS? RESECTION OF 
THE KNEE FOR ANKYLOSIS AND DEFORMOY 

Case VI —A man, aged thirty, received an electric bum about ten months 
before e\ammation, which had resulted 111 loss of the left arm at the middle 
of the humerus On examination the right elbow was ankylosed at 150®, 
and the patient used a fork, about 18 or 20 inches long, to assist him in eating 
The forearm was m pronation, and motion was nil, there were multiple scars 
about the elbow There was scarring of the left knee, the external hamstrings 
apparently were destfojed The sciatic nene was injured, producing foot 
drop and a trophic ulcer of the heel The knee was held m flexion at about 
120* Large wounds on the thigh had been covered with skm grafts The 
urinalysis and Wassormann test on the blood were negati\*e, the hemoglobin 
was 70 per cent The tonsils were enlarged, but not definitely infected The 
roentgenologists reported destructive arthritis with ankylosis of the right 
elbow, and ankylosis of the left patella, apparently arthritis 

The consulting surgeon advised arthroplasty of the right elbow for 
ankylosis, in order to permit the patient to pronate and supinate the fore 
arm, and to get the hand to the mouth and head Operation was performed 
through a posterior incision and a double layer of fascia lata was inserted 
\\Tien this had been completed normal motion was secured The head of the 
radius was excised and fair pronation and supination demonstrated 

The patient's convalescence was uneventful following arthroplasty, and 
two weeks later the left knee was resected through a tran»^erse infrapatellar 
incision The ends of the bone were sawed off and the patella uiscd as a graft 
Two Wire nails were used to hold the parts in accurate approximation, the 
heads were allowed to extend out bejond the skm, and the wound was closed 
without drainage The nails were removed at the end of three weeks The 
cast was changed at the end of five wreeks, and there w^s firm union clinically 
The patient was allowed to be up and about and to walk When he was 
dismissed from the hospital, eight weeks after operation, he was able to use 
the right elbow and to assist himself in eating his weight was good and his 
mental condition was greatlj improved 
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This man presented a problem of reconstructive surgery in 
the adult which was soKed by producing mo\ement m the re 
mammg upper extremity and resecting a stiff deformed knee 
jomt so as to permit weight beanng The result of each opera 
tion was entirelj satisfactory Ankylosing the knee m destruc 
ti\ e arthritis resulting in marked deformity has been a useful 
operaU\e procedure and it has also been helpful in chronic 
lesions such as tuberculosis of the knee Many times the surgeon 
sees a patient who has been under medical care for many jears 
and who IS still disabled Bj producing firm bony ankylosis the 
patient may be able to be up and about and to take up almost 
anj useful occupation In resections of the knee the use ol 
nails IS of definite benefit in holding the leg m good position al 
though a plaster of Pans cast is also applied Fixation must 
be continued until ankylosis has been definitely determined 
both clinically and rocntgenologically There is ne%er anj 
dIfRcultv from the use of nails as they can be pulled out easilv 
at the end of three weeks as if they were being pulled out of 
putty As a rule the stitches are also remo%ed at this time and 
the posterior half of the cast is used as a splint since it has the 
proper angle and saves unnecessaiy manipulation 

Following arthroplasty ol the elbow acute flexion is carried 
out for a period of from ten to fourteen days and then active 
movement and gentle massage are begun In most cases efforts 
are directed toward holding the flexion rather than the extension 
as a stable elbow with full flexion and slightly limited extension 
is preferable to a frail one 



PLASTIC OPERATIONS ON THE EXTREMITIES 

Hugh T Jones 


COPrmACTURE FROM BURN WITH EXTENSIVE ULCER IN POP- 
LITEAL SPACEt EXasiON AND FULL-THICKNESS SKIN GRAFT 

Case I — A nun, aged thirty, came to the Clinic because of a large ulcer 
m the left popliteal space Ten years previously he had been burned in a 
gasoline fire and the resulting ulcer had never healed The ulcer measured 



h ig 679 — Ulcer in popliteal space of ten >ears’ duration due to old burn 

5 5 by 8 cm and it was surrounded by much scarring It was ob\iously 
not badly infected but apparently had not healed because of the dense thick 
scars (Fig 679). The knee was extended only with difficulty 
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After a iveelc of hot moist dressing and one day of hychlonte (I 35) 
dressings the ulcer was painted with phenol and sponged wuh 95 per cent 
alcohol under ether anesthesia 10 an effort to sterilize the tissue Following 
this cauterization the ulcer including nearby scar tissue was excised The 
ficar beneath the ulcer was about 1 cm thick In excising an attempt was 
made to reach vital tissue beneath and phable skjn on the edges of the ulcer 
The excision made full extension of the knee possible without forcing The 
wound was covered by vasefm gauze strips and a plaster cast was applied 



Fig 680 —Appearance of skm gnilt applied to popliteal space two days after 
opening the cast 

to maintain fufl knee extension On t&e foactA dtyafieropefjstfoa s 

was cut in the cast over the wound which appeared fresh and clean Hy 
chlorite (t 7) dressings were applied for a day and then under gas ants- 
tt. „ ♦„ Cf jtan defect m 

from the right 
devoid of fat 

in to cover the wound in the pop iieal space The 


was accurately stitched 
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^ound in the buttock ivas closed with figure of eight si!ki\ormgut stitches 
after the skin had been undercut and “piecnist" incisions made m the skin 
of the buttock The graft was covered with a copious dressing of fluffed 
gau/e and was bandaged on with moderate pressure A plaster cast was 
then applied to maintain rest and exert moderate pressure on the graft On 
the eleventh day, the graft was exposed through a window m the cast, and 
nas found to be in an exceHwit state of nutrition (Fig 680) Pressure on the 
graft was maintained for another week Two small areas sloughed but 
healing ensued without trouble A letter from the patient dated March 3, 
1927 stated that he was at work and that his leg was in good shape (Fig 681) 



Pig 681 — Appearance of graft to popliteal space four months after operation 

ConvHeui — This case illustrates oixe use of the free full- 
thickness skin transplant Success depended principally on ob- 
taining an aseptic field, preliminary excision of scar tissue to 
teach the deep lymphatic and blood supply, and the main- 
tenance of moderate pressure on the graft without disturbing 
Jt for about ten days. Normally there is almost continuous 
motion of the skin in the popliteal space and the full thickness 
skin graft was especially adaptable to this locality because of 
Us pliability. Thinner grafts are not so suitable because more 
scarring results and they are less pliable 
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CONGENITAL VEB flNGERSt AN ADDITION TO DIDOTS 
OP£3MnON FOR SWrOACTTLISH 


Case 11 Ma} 24 1926 an eln-ra months old boy was brought to the 
Clinic because of congenital s>Tidact>lism the webbing mxolvmg the four 
fingers of the left hand The thumb and 1 ttle linger were well developed but 



Fig 682 — An addition to D dot s operation for syndactylism the full 
thickness skin graft a and 6 md cate proposed flaps to be used after separa 
tion of fingers c and d ind cate use of flaps after separation of fingers leaving 
area in crotch uncovered by skin e shows full thickness skin graft used to 
co\ er aces in crotch 
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the inter\ening fingers were improperly dc\eIoped It w'as thought to be 
too early to carry out surgical procedures and the child was dismissed tern 
poranly March 27 1927 he ^^as brought back for observation and because 
of deviation of the distal phalanx toward the smaller intervening fingers it 
seemed best to separate the fifth finger at once 

The Didot s plastic operation was performed (Fig 682) A consider 
able defect was left at the crotch between the fifth and fourth fingers To 
close this by suture meant considerable tension on the sutures and would 
have limited the spread of the fingers considerably The free full thickness 
skin transplant was used to cov er the defect The graft was cut from the thigh 



Fig 683 — Appearance of the hand on the nineteenth dav after operation 

to correspond to a rubber tissue pattern of the defect in the crotch of the fin 
gers 1 have since thought that the skin on the inner side of the arm would 
have been more suitable in texture for the crotch of the finger Following 
tVie suture ot the finger flaps according to Didot s operation (Fig 682 n i 
f d) the full thickness graft was stitched into place (Fig 682 c) The field 
of operat on was covered bj fluffed gauze which was mide to exert moderate 
pressure on the graft The fifth finger was spread from the others and held 
thus b> a splint On the eleventh daj when the dressings were removed the 
graft was in excellent condition It allowed a spread m the fingers that I 
am confident would be lacking had not the full thickness graft been used 
Figure 683 shows the appearance of the hand nineteen da>s after the operation 

Commcul — In dealing with multiple ebbed fingers it is 
usually advisable to attack one web at a time If more than one 
^eb IS severed at a time, the nutntion of the flaps is likely to 
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suffer The opportune lime for operation is also to be considered 
It is -well to 'wait until the fingers are large enough to be dealt 
with surgically. After all, our surgical methods are relatively 
crude and undue trauma on a very small hand may result in 
scars which cause marked deformity. By the time the child is 
six years old, the operation offers l^s technical difficulties In 
the case described, early operation was thought advisable be- 
cause the fifth finger was being bent toward the smaller deformed 
neighbors 

LOSS OF TENTO ACHHUS AND OVERLYING SOFT TISSUES BY 
TRAUMA} PLASTIC RECONSTRUCTION 
Case in.— A boy of twelve was brought to the Clinic June 4, 1^127, 
tv.efv'e dava after a se%-ere hceration of the right tendo achiffis and o^ertymg 



Fig 684 — Loss of tendo achiilis for space of 5 cm Appearance following 
exasion of slough 

skin which occurred in a motorcycle accident An attempt had been made 
to resuture the tendon but stou^ing had destroyed it entirely. There was 





medial 
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cons derafal? sioughmg; of ne ghbofing tissues but no apparent 5 gns oI 
miection tTnder a general anesthetic the sloughing slcm subcutaneous 
tissues and tendo ocKiUia were excised 'The dressings were moistened wth 
/lycfiforite solution (diluted 1 10) every three hours and ssere changed 
completely three times a day The «ound remained clean in appearance 
(Fig (524) and June t6 a pcdcle skin graft was remosed from the right 



Fig 657 —Vie v from lateral aspect to shov, part at closure mij cat ng 
fascia} strip sened into place to bridge defect in heel cord The fascial 
strip «as not separated from *hr pedded flap to the degree shown m the 
drawing The foot was placed jn etjuinus to d spensc w th tens on on the 
fasciai graft 

thigh posteriQifi cat b) a pattern to 6t the defect on the right leg when the 
beel was held close to tl e buttock In cutting loose the ped cled flap from 
the thigh a piece of fascia latt itas «ci«ed leavuig the lascja attached to the 
(tin n t eh a manner that when the flap of skm from the th gh was placed 
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the £eld of operation on the tendon and close the wounds except for a strip 
on the thigh and one on the leg (Fig 687) The open areas were co\Tred 
with \-a«eIm gauze The foot was placed in equinus when the fascia was 
sutured to bridge the tendon defect, and a plaster cast was applied extending 
from the groin to the toes, holding the nght heel clo<e to the buttocL A 
window was cut in each side of the cast to ob«er\-e the field of operation The 


Fi? Photograph two months after operation showing patient standing 

on tip*toes 



pedicle was cut m two stages on the elexenth and iwent\ third dais after 
operation The flaps lii^I except for an area 1 bi 2 5 cm which rapidh 
in Some drainage deielopcd from the region of the fascial transplant 
t no »igns indicating infection of the wound were endent. The pedicle 
partK «e\-ered on the eleventh da\ and complete!) sei-ered on the iwenti 
t ird da\ Following this the wxnind was closed without drainage A small 
* ough appeared in the line of «uture, and a small part of the fa«aa! trans 
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plant Tias exposed resulting in a small slough As plenty of skin nas a\’ail 
able the sloughs i\cre trimmed away and July 20 a secondary closure 
made A bivalved cast was used to support the foot m the egumus posibon 
This was removed daily for active exercise beginning about a month after 
the transplanting operation By August 5 it nas evident that the recon 
scructed heel cord ri-as functioning The atrophied muscles of the calf 
gradually developed more power and August 13 the photograph was taken 
which shows the boy standing on tip toes (Fig 688) Sufficient time has not 
elapsed for complete return of power but the strength has been mcreas ng 
rapidly 

Coiiwicnt — Loss of the heel cord and with it the use of the 
calf muscles causes senous dicabilitj The method here de 
scnbed maj he found useful in other cases The necessar) acute 
flexion of the knee caused only moderate discomfort for a fen 
days Slore trouble might ha\c been encountered if the patient 
had had a fat heavy thigh and leg 



UNUSUAL SURGICAL LESIONS OF THE URINARY TRACT 

Vekne C Hu>rT 


Unusual surgical lesions of the urinary tract may be rec- 
ognized through proper interpretation of the data obtained by 
thorough examinations The clinical recogmtion of anatomic 
anomalies of the tract has become possible and the extent of 
pathologic change is usually readily determined Exact methods 
of diagnosing lesions of the urinarj' tract are a\ailable and m- 
dispensible in accurate differential diagnosis The symptoms of 
intra abdominal disease and those of disturbances of the urinary 
tract are often sufficiently atypical not only to lead to confusion 
m diagnosis, but also to be entirely misleading This is par 
ticularly true of anomalies of the urinary tract 


ECTOPIC PYONEPHROSIS WITH STONES 

Case I— A man, aged fifty se>*en, came to the Clmic June 6, 1927 on 
account of general \\eakness He had lost about IS pounds, but still weighed 
ISO His phjsician had found a great man> pus cells m the urine There 
had been some irritability of the bladder recently 

There was a soft doughy mass m the lower part of the abdomen which 
seemed to be a distended bladder The 5>stolic blood pressure was 134 and 
the diastolic 70 The specific graMty of a 1,200 cc specimen of urine was 
1 022, there was a moderate amount of albumin, no sugar, a few red blood 
cells and pus cells graded 4 There was no residua! unne, the mass did not 
disappear on the passage of the catheter The phenolsulphonephthalem 
return was 55 per cent m two hours, the blood urea was 28 mg for each 100 
cc The hemoglobin was 65 per cent, the erythrocytes numbered 3,670 000, 
and the leukocytes 7,400 The blood Wassermann test was negatu e Roent 
pnologic examination disclosed a shadow at the level of about the second 
umbar «rtebra (Fig. 689) At cystoscopic examination there was no e^^ 
cnee of duerticulum or other intra\esical lesion except slight cystitis, how 
C'cr, a thick purulent secretion came from the left ureter A differential 
function was normal for the right kidney but there was no return 
^ the left In the pyelogram (Fig 689) the left ureter appeared 

s ort, dilated, and tortuous with little of the medium extending beyond the 
of the shadow which was thought to be that of a stone m the pehns of 
an ectopic left kidnev 
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At Operation June IS 1927, through a !o» median line incision, the left 
ectopic kidney uas removed ertrapentoneally The mass was al»ut 12 5 
cm 10 diameter and was little more than a pyetonephrotic sac containing 



Fig 689 —A shore dilated tortuous ureter leading to the shadow of the stone 
in the ectopic kidney 
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lay entirely below the nm of the peUis Practically all of the renal tissue 
had been destroyed Con^a!escence was entirely satisfactory and the patient 
was dismissed from the hospital on the sixteenth das 

Comment — While the symptoms of a disea'jed ectopic kidney 
are variable, pain usually predominates on account of the ob 
struction of the ureter and pelvis by anomalous or accessorj 
blood \essels, or on account of stones This case illustrates the 
absence of subjective symptoms directly referable to the kidney 
^Vhlle the clinical diagnosis m this case was that of stone in the 
pelvis of an ectopic kidney, the possibility of stone m a large 
di\erticulum of tbe bladder with marked infection of the left 
kidney was considered Howe\ er, the short tortuous ureter ex 
tending to the shadow, the purulent secretion from the left 
ureter, and absence of function of the left kidne> wath the pal 
pable mass which did not recede with drainage of the bladder 
was suffiaent to establish the diagnosis of a stone m the pelvis 
of an ectopic kidney In this particular instance the low median 
line incision afforded excellent extrapentoneal access to the kid 
ney This is the masion of dioice in approaching a pehne 
kidney Removal of an ectopic kidney lying abo\e the bnm of 
the peUis is best accomplished through a rectus incision, which 
likewise facilitates the extrapentoneal operation Nephrectomy 
IS necessary for hydronephrosis, pyonephrosis or lithiasis m an 
ectopic kidney 

In a recent review of a senes of cases of ectopic kidnej, it 
was found that many operations were performed for the ^emo^ al 
of the appendix, gallbladder, and ovanes because of symptoms 
produced by an unrecognized ectopic kidney The anomalies of 
the upper portion of the unnary tract, particularly ectopic kidnej , 
should be borne m mind in differential diagnosis when abdominal 
symptoms are atypical It is noteworthy that in most cases of 
anomaly of the kidney there is an anomalous blood supply', which 
uiay produce mechanical obstruction and intermittent or pro 
gressue hydronephrosis The ectopic kidney is susceptible to 
^a^ous pathologic processes The abnorm il position of the kid 
*^^>1 particularly if it is m the pel\as, the fixation and the asso 
ciated anomalous and multiple blood \essels, pro\ade conditions 
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under which drainage is poor Atrophy and mfeciJon often occur 
with hydronephrosis and hthiasis frequently super\enes The 
clinical diagnosis requires competent urologic examination 

HYPERIJEPHROMA PROGRESKNG ALONG THE tJBETER 

Case n~A man ajett £fty-«igf>e came to the CTi'’ic June 20 1927 on 
account of hematuria vihtcb haj first appeared sc\eBteen months fire>jc4}s)j’ 
It had lasted for three weeks reappear^ eight months later and since then 
has been continuous There were no other subiective symptoms After 
urologic examination elsewhere neopUsm <rf the right kidney n-as diagnosed 
The systolic blood pressure was 116 and d astohe SO A twelve hour 


Fig 691 —Filling defect unoiving the upper caux and major portion 01 the 
renal pelvis 

7S oer cent the erythrocytes numbered 4 030 000 and leukocytes 7 000 


was approximately normal In the pyeiogram >,( ig 

seen involving the upper caJix and major portion of the pelvis the ureter 
was not completely outlmed On account of the fill ng defect and hematuria, 
papillary epithelioma of die nght renal pehxs was diagnosed and operation 
advised 

At operation July U the tight kidney was found to be about normal m 
size and consstency howeter the pdvts was delated and contained a soft 
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doughy purplish mass typical of papillary epithelioma of the renal pelvis 
and the ureter appeared to be involved The vascular pedicle was ligated 
the upper third of the ureter freed and the kidney \vas brought outside the 
^ound still attached to the ureter around which the ^\•ound was closed m 
order to remove the kidney and ureter intact through an anterior incision 
The patient was turned on his back and through a low median anterior m 
CIS on extraperitoneal exposure of the ureter was made As the primary 
les on of the kidney was thought to be papillary epithel oma and as such a 
lesion frequently extends to the mucous membrane of the bladder adjacent 
to the ureteral orifice it seemed advisable to resect the bladder adjacent to 
the right ureteral onficc with the ureter The ureter was about 1 cm in 



Fig 692 — H>pernephroma of lower pole of kidne> involving the entire ureter 
to bladder 

diameter and contained tumor throughout its length After the bladder 
^■as resected and the lower two thirds of the ureter was freed traction on the 
kidney from without the posterior incis on delivered the kidney entire ureter 
and resected portion of the bladder intact as a single specimen Not until 
the specimen was opened and examined was the nature of the lesion revealed 
t Was true hypernephroma extending along and involving the entire ureter 
\ ig 692) Convalescence was entirely satisfactory and the patient was dis 
ni ssed from the hospital on the twenty first day 

Comment — It has been noted in the Cimic that hypemeph 
roma compnses about 75 per cent of malignant tumors of the 
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had been continuous but ^.-as unaccompanied by sj mptoms other than mod 
erate imtabihty of the bladder and $ome frequenc% There was marked 
arteriosclerosis and a sensation of fulne<s tn the region of the right kidney 
The 5i'«totic blood pressure ti'as 140 the diastolic ^0 The urine contained a 
large amount of blood The blood urea was 16 mg for each 100 cc At 
cystoscopic examination hemorrhagic urine was «een coming from the right 



Fig b96 —Papillary epithelioma of the ureter H\ dronephrosis due to 
^n accessory s'essel to the Ion er pole Kidney ureter and segment of bladder 
rerao\-ed mtact 


*^®3tus In making a right pyelogram the medium did not pass up 
t e Ureter more than 2 cm and the 6Im showed only a marked filling defect 
0 the intramural portion of the ureter A differential test of lenal function 
s owed that the left kidney wms normal and the right functionless Possible 
rupllary epithel oma of the lower yioTtion of the ureter was diagnosed and 
operation was adiased The indications were clear for nephro-ureterectoctiN 
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August 8, 192r through a {ow median anKfior mcisiori eMraperitwieal tt 
posure o{ the lower third of the ureter »at made Throughout itslcmer third 
to the bladder, the ureter was about I cm i« diameter, solid in consistenev 
from the tumor, purplish »n color, tjnite charactertftic 0 ! papiliarj epithehoma 
\ segment of the bladder lidjacent to the ureteral orifice was excised with the 
lower third of the ureter which was freed the ureter and the attached segment 
of the bladder wete wrapped m gauze and tucked up toward the Iddnej 



Fig 697 — Pnmaty p3]»l(ary epnhelsoma of lower half of ureter 

After reconstructing the bladder and closing tho incision, the patient was 
turned on his «ide and through a posterolateral innsion, the kidney with the 
entire ureter and segment of the bladder were remoted as one Specimen (Figs 
696 697) There was marked hydronephrosis not the result of the obstruct- 
ing tumor, but oE obstrtJctiisn from an accessory tesse! to the lower pole at the 
ureieropeStnc juncture The Jesion iwotedtobe pfimarj papillary epithelioma 
of the ureter jnx oii mg tht lower half The kidney was little more than a 
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hjdronephrotic sac the upper port on of the ureter renal peKns and cal ces 
Trere not mtohed by the tumor Conx-alescence ti-as une%-entful 

Comment — Papillary epithelioma of the renal peKas and 
ureter occurs ^ith relati\e mfrequenc>, as the parenchyma of 
the kidnej is the usual site of tumor formation Primar> 
epithelioma of the renal pelvis occurs in from 1 to 5 per cent of 
cases of miscellaneous renal tumors From January 1, 1910 to 
Alaj 1, 1927, 318 malignant tumors were rerao\ed b} neph 
rectomy at the Clinic of which twent> three were pnmarv 
epithelioma of the renal pel^^s an inadence of 7 2 per cent 
giMng a ratio of approximately one pnmarj epithelioma of the 
pelvis to fourteen of the renal parenchjnna WTiiIe the tw ent> 
three primary epitheliomas of the renal pehis were all of the 
squamous cell type, eight were sessile and fifteen were distmctlj 
papillary this case belongs to the latter group 

"Microscopic examination of the cells of papillar> epithelioma 
of the renal peKns furnishes the basis for differentiating the sessile 
type of tumor and the papillary type Although these tumors 
ha\e the same genesis they differ materially m degree of ma 
lignancy and manner of growth and extension Sessile epi 
thelioma is highly mabgnant while the papillary epithelioma is 
relate ely benign Sessile epithelioma progresses and extends 
by m\asion of perirenal tissues the renal vein and so forth, and 
metastasizes remotely, while the papillary lyyie progresses by 
direct extension along the mucous membrane of the cahees 
ureter, and bladder 

Recently I reported in detail the fifteen cases of papillary 
epithelioma of the renal pelvis observed m the Cbmc, and it 
was noted that in elev en of the cases, extension to the bladder 
adjacent to the ureteral onficc had occurred before operation 
or after operation when nephrectomy alone or nephrectomy and 
partial ureterectomy had been performed It is extremely un 
usual for other types of malignant tumors of the kidney to pro 
gress in this manner When papillary epitheboma does occur 
It IS usually primary m the renal pelvis In but one of the fif 
toen reported was the ureter the pnmarv site for development, 
and m that instance the lesion was pnmiry at the ureteropehic 
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juncture Extenshe pnmaiy ureteral mxolvement, as m tbh 
case, is ettreroely unusual The anomalous blood vessel to the 
lower pole producing hydronephrosis is of more than passing 
interest. Anomalous blood %’essels producing hydronephrosis 
associated with pnmary epithelioma have not been noted pre- 
\*iousIy in the Clinic 

The method of progr^‘on of papillaij' epithelioma neces 
sitates more radical procedures than simple nephrectomy used 
in the surgical treatment of other tj-pes of renal maJ/gnanej'. 
Resection of the bladder adjacent to the ureteral orifice and com- 
plete nephro-uretcrectomy is necessary to insure against re- 
currence 

EPITHELIOMA IN A WVERTTOJLUM OF THE BLADDER 

Case V — A man, aged fifty nme, came to the Chnic Novietnber 25, 1925 
on account of diffiLuIty in voiding, and frequency and inability to empty the 
bladder For several months the patient had noticed a mass ui the right 
louver part of the abdomen nhichhad varied m site Theurmehad been cloudy 
for months but became clearer at times He had lost 20 pounds m weight in 
the preceding six months 

A large soft cystic mass filled the }o«er half of the abdomen which was 
considered to be a hugely distended bladder The systolic blood pressure was 
116 the diastolic 80 A tnelve hour specimen of l,200cc of urme contained 
many' blood cells and a great deal of pus The blood Wasaermann test was 
negative and the urea 62 mg (or each 100 c c of blood The hemoglobin v>-as 
46 per cent the erythrocytes numbered 8,020,000 and the leukocvtes 10,300 
Roentgenologic examination of the kidneys ureters, and bladder was cega 
ti\e The patient was sent to the hospital and measures for decompression 
of the bladder were instituted After tno weeks of permanent urethral drain- 
age the blood urea dropped ta 36 mg A cystogram at this time showed a huge 
dnerticulum of the bladder The patient's general condition was poor, and 
after three weeks in the hospital, when the blood urea had gone as high as 
122 It seemed advisable to mstituie suprapubic drainage This n^s done 
December 21, under local anesthesia The patient failed to improve, became 
progressively worse, and death occurred six days later 

At necropsy there nas a large diverticulum emptying into the right wall 
of the bladder (Fig 698) The div«ticulum m its contracted state was as 
large as the bladder Judging from the size of the abdommaf mass and the 
cystographic data the divertfcuhim must have been at least twice the sire 
of the bladder previous to drainage It was relatively thin walled in compan 
son to the bladder and its walls contaified no muscle fibers There was a 
large foramen of commuiJication between the diverticulum and bladder, 
fully 2 cm m diameter The right ureter, which was double, united at the 
bladder, entered the dn erticulum Mid a. true interuretenc bar extended from 
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When symptoms of urinary obstruction are associated with 
physical data that do not indicate sufficient prostatic hyper 
trophy to explain their se\ enty a painstaking urologic examma 
tion IS imperatue before prostatectomy is recommended 





Pig 700 — Cone shaped bladder t>pical of prostatic obstruction of short dura- 
tion (one to two years) Trabeculation causes slight irregularity of outline 

If the prostate, as palpated through the rectal wall, is 
sufficiently enlarged to explain the symptoms complained of, a 
c>stoscopic examination may not be necessar>, and should be 
if possible, as the passage of a ngid cystoscope through 
^ tortuous urethra may produce considerable trauma 
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Roentgenologic examination of the unnary tract will show 
any complicating calculi and, if made after the bladder is filled 
^\^th an opaque solution such as silver or sodium lodid wiU re 
veal diverticula Cjstograms will give an excellent index to the 
duration of the unnary obstruction by the amount of bladder 
defonnit> revealed Thus, if there is but slight jcregulantv in the 
outline of the bladder one may be confident that the obstruction 
has been of comparatively short duration If the trabeculation 



Fig ?01 —Marked cone shaped deforitHtj extreme irregularity of outline due 
to trabeculation the result of iijan> jearsof prostatic obstruction 

IS well marked and many cellules ate present the obstruction 
has probably been of much longer duration (Fig 700) In 
cases of unnar>' obstruction of several years’ duration there 
IS usuallj a typical cone-shaped (Rg 701) deformity with pos 
sibl> one or two medium sized diverticula that maj or may not 
empty With this information at hand and a knowledge of the 
amount of residual urine present, little more can be learned by 
c> stoscopj 
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When the urinary symptoms are in excess of those that might 
be expected from the degree of h 3 rpertrophy of the prostate de- 
termined by rectal palpation and when the c>’stogram shows 
only negligible changes, cystoscopic examination is necessary to 
determine whether the symptoms are the result of hypertrophy 
confined to the median lobe of the prostate, contracture of the 
neck of the bladder, frequently termed bar formation, or of 
chronic prostatitis that has produced enough enlargement of the 



Fig 702 — Irregu1arit> of outline of bladder due to trabeculation resulting 
from cord ]f5Jon The Madder rematas spherica) in outUne 

gland to cause partial obstruction of the urethra Such dispro- 
portionate symptoms may also develop from some pathologic 
change in the nerv’ous mechanism of the bladder, most frequently 
resulting from disease of the spinal cord such as tabes or spinal 
cord tumor, or may sometimes be associated with spina bifida 
occulta In such cases the urethral sphincter is usually relaxed, 
the bladder is atonic, and there is marked diminution of sensa- 
tion in the posterior urethra (Fig 702). 
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GeneraJ prostauc fulness and dilatation of the prostatic 
ducts from which purulent prostatic fluid exudes are usually 
present m ‘subacute prostatitis the symptoms of which are due 
as much to the inflammation as to the small amount of ob- 
struction In this condition the renio\a} of a portion of the gland 
just below the sphincter and of the inflamed mucous membrane 
seldom affords relief and often aggravates the condition If 
such a procedure is demed advisable because of the amount of 
residual unne present it is best to wait until the acute mflam 
mation has subsided under ftppropnate local treatment UTien 
the condition has became chronic and scar tissue has replaced 
the inflammatory area then satisfactory results may be expected 
from the removal of a portion of the contracted neci of the hlad 
der This operation through a suprapubic masion presents con 
siderable difficulty as the gland cannot be shelled out satis 
factorily because of the cicatncial changes neither does it seem 
logical to remov e the entire gland to correct a contracture of the 
neck of the bladder In these cases and in those in which adeno 
matous hypertrophy is confined to the median lobe of the pros- 
tate the punch operation finds us greatest field of usefulness 

The punch operation devised b> loung is performed fay 
engaging the hypertrophied neck of the bladder m a fenestra 
m an endoscope a cylinder of a diameter slightly smaller than 
that of the endoscope with a sharpened edge is then thrust in 
so as to cut through the obstructing portion of the gland 

This instrument has two rather senous disadvantages Be 
cause of bleeding it is impossible to take more than the initial 
bite under vision and there is no method of produang hemo 
stasis after the operation is completed The nrst objection is 
not so serious as in trained hands the position of the insfrument 
can be fairly accurately determined however cases are on record 
m which the mucosa of the bladder was removed mstead of the 
pTOsiaiic enlargement with wsfltmg penetcation of the uxside 
The la<i of hemostasis has prevented the operation from becom 
iDg popular So serious is the bleedmg at time*; that m all large 
senes of cases reported there are occasional instances m which 
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subsequent suprapubic cystostomy has been necessary to con- 
trol the bleeding. 

Some years ago Caulk devised a cautery punch modeled on 
the original Young punch, but with the cutting blade of the 
cylindrical knife made of platinum and heated by an electric 
current to white heat to cauterize as it cut. This removed one 
of the objections to the operation and has resulted in making it 
more popular. 

In a review of the results of a series of cases in which I operated 
with this instrument, immediate hemostasis was usually found 
to be adequate, but delayed bleeding occurred when the scar 
came away and, although it was never serious, it was often rather 
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F"*? "03. — Electrocoagulation at bleeding points 

alarming to the patient. However, a more serious complication 
was discovered, pyelonephritis developed in a large number of 
cases from ascending infection resulting from delayed healing 
of the cauterized area in the bladder. 

formerly when knife punch was used convalescence lasted 
ut a few days; many patients operated on by the cautery method 
a\e been confined to the hospital several weeks. 

In an endea\'or to perfect this procedure the Braasch cysto- 
scope was modified so that it embraced the principle of the 
oung punch, but also made it possible for the operator to see 
exactly what to e.xcise, and the procedure could be repeated as 
*nan> times as necessary. With this instrument it is possible 
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to rem£)%e se\eTal grams of tissue danng the operatioa The 
instrument is remoi ed as soon as the necessary amount of tissue 
IS exased, and is immediatdj replaced by a direct cystoscope, 
through the catheter guide of ududi a small electrode is inserted 
Under vision the separate small artenes arc, found as the) spurt 
and are closed by electrocoagulation (Fig 703) They are usu 
ally not numerous and \t is only a short time until irrigating 
fluid becomes perfect!) dear 

The obstruction being itmovcd the patient vends freely and 
he IS seldom m the hospital longer than from five to seven da>'s 

This procedure does awaj 'fpith the insertion of the large 
urethral catheter former!) employed to help produce hemostasis 
which frequent!) caused «evere urethritis, viith its complications, 
such as epididjinifis and pyelooephntis 

We have treated man) case* b) this method sattsfactoniy 
cunng complete unnaiy retention or lesser degrees of retention 
The operation is most useful for patients in the fifties and early 
sixties If there is from 3 to 7 ounces of residual unne, tome 
form of relief is imperative and yet it seems madnsabk to re 
move the entire gland Prostatectomy may be necessar) later 
when further hypertrophy of the gland has taken place but in 
my expcnence this is exceptional 

I wish to emphasize the fact that the succe«s of this procedure 
depends on the careful selection of cases If enlargement of the 
literal lobe is marked and there is considerable rectal enlarge 
ment the punch operation is contramdieated but if the obstruc- 
tion is confined to the median Jobe of the pro:jtate the result* 
ate gratifying to both patient and operator 



REMOVAL OF TUMOR OF THE CHEEK AND TEMPORAL 
REGION 1VITH SECONDARY PLASTIC OPERATION: 
EPITHELIALIZED FLAP FROM THE FOREHEAD TO RE- 
CONSTRUCT THE LOWER LIP AND CHEEK; REGEN- 
ERATION OF A LARGE PORTION OF THE LOWER JAW- 
BONE SECONDARY TO ACUTE OSTEOHYELmS; BONE 
GRAFT FROM THE CREST OF THE ILIUM FOR RE- 
CONSTRUCnON OF THE ASCENDING RAMUS AND 
TWO-THIRDS OF THE LOWER JAW-BONE: LARGE 
FIBROSARCOMA OF THE HYPOPHARYNX 

Gordon B New 


removal of tumor of the cheek and temporal region 

WITH SECONDARY PLASTIC OPERATION 

Case L— A ivoman, aged t^ent> four, came to the Clinic August 1 1925 
Rith a tumor of the left cheek Three months before she had first noticed a 



1 ig 7(Vt — ^Turner of the left check 
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small nodule m the^ left malar region whidi grew larger rapidly Five weeks 
and a half previous to her examination here a diagnosis of sarcoma was made 
and the growth ^\as treated with radium however, the tumor continued to 
grow larger and a plaster had been applied 

At examination there was a large uli^rated cauliflower like grow th 
about 5 cm in diameter, in the left malar region involving the lower eyelid 
and outer canthus The tumor bulged into the lower and outer part of the 
orbit (Fig 7M) There were numerous small nodes in the parotid and cer 
vical regions Clinically the growth appeared to be a rapidly growing sar 
coma 

August 6 the tumor was destroyed by surgical diathermy without in 
jury to the eye and radium was applied to the parotid and cervical regions 
4 000 mg hours were used with 2 mm of lead screening distance was mam 
tamed by the interposition of a wood block 2 5 cm thick. Microscopically 
the tumor wms diagnosed foreign body giant cell tumor 

The patient returned April 21 1926 A sequestrum was removed from 
the lower and outer margin of the orbit along with the outer surface of the 
malar bone (Fig 70S) There was no recurrence of the original tumor Jul> 
16 a flap was elevated from the forehead with a pedicle m the left temporal 
region and a week later this w-as brought down to fill m the lost area of the 
lower eyelid and cheek A full thickness skin graft was inserted in the fore 
head to cover the area from which the flap had been taken for the cheek The 
last stage was performed August 9 when the pedicle was returned to the fore 
head (Fig 706) 


Comment — Clinically the lesion appeared to be a fulmmat 
ing type of malignant tumor which had been present for only 
three months Although tissue examined by the pathologist 
showed a foreign body giant cell tumor, it is possible that the 
plaster and the radium treatment were factors in producing this 
microscopic picture 

In correcting deformities, resulting from the removal of ma 
lignant tumors about the face, it is best to w^ait from six months 
to a year before performing any plastic operation m order to 
a\oid the possibility of recurrence underneath the flap If the 
flap is brought dow n at the time of the first operation and thick 
enmg occurs in the flap later, it is difficult to decide whether or 
not It IS a recurrence of the growth 


EPITHELIALIZED flap from the forehead TO RECONSTRUCT 
THE LOWER UP AND CHEEK 

Case n — A woman aged forty came to the Clinic March 22 1926 Her 
first huslanil had died from what was probably paresis Her chief complaint 
was scarring and loss of the left lower Iip and check the result of a burn six 
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t ». 0 — Lossof the Uft lo^er lipandcheek with msrked srarrms thcrrsult 
of a burn 



1 ig 703 —The lower 1 p and cheek reconstructed by a double epithelial 
wed flap brought down from the forehead A full thickness skin graft used 
for lining Full thickness skin graft also used to fill in the area on the fore- 
head t ssue from which had been utilized to reconstruct the hp and cheek 




RECONSTRUCTION OF LO^VER JAW-BONE 1483 


months before She was subject to epileptic attacks and had fainted and 
fallen against a radiator WTien she regained consciousness her face and low er 
Iip were badly burned A large portion of the lower lip and part of the cheek 
sloughed away, several teeth and a sequestrum from the lower jaw had been 
remo\‘ed (Fig 707) 

Examination showed extensue scarring with loss of almost the entire 
lower lip and the left angle of the mouth A scar about 7 5 cm long and 3 75 
cm wide, extended up onto the check The patient had syphilis of the central 
neixous sjstem She was given antisyphilitic treatment in the Section on 
Dermatology and operation was deferred until the blood was in proper con 
dition 

April 29, a flap was elevated from the forehead with a pedicle in the re 
gion of the left z> goma and the distal end extending to the right of the median 
line A full thickness skm graft was inserted under the distal third of the flap 
In successive stages, the flap from the forehead was elevated and sutured in 
place on the cheek and lower hp and a full thickness skin graft was used to fill 
in the area on the forehead It was nccessarx to use the remaining part of 
the vermilion margin to stretch over the skm to make a vermilion margin 
for the left side of the lower hp Mucous membrane from inside the left 
cheek was also used for this purpose (Fig 708) 

Comment — ^The forehead is a satisfactory place from which to 
take a flap for the reconstruction of the lost portions of both the 
nose and cheek The temporal region is the best site for the 
pedicle 3shen the flap is to be turned doiMi to the lip or cheek 
It is necessary to have the distal portion, which is to reconstruct 
the hp, epithehalized, and this requirement is met most satis- 
factonly with a full-thickness skin graft obtained from the in- 
side of the arm. The use of a full-thickness skin graft to replace 
the area in the forehead is also advisable, the end-result in these 
cases being much better than if a Thiersch graft is employed 

bone graft from the crest of the ejum for reconstruc- 
tion OF THE ASCENDING RAMUS AND TWO-THIRDS OF THE 
BODY OF THE LOWER JAW-BONE 

Case III . — A man, aged fort> six, came to the Clinic February IS, 1927, 
or Correction of the loss of the greater portion of the right lower jaw Nine- 
teen months before, while working m a mine his jaw was fractured Follow- 
ing this, infection with much loss of tissue occurred Eleven months later, 
t e greater part of the right side of the inferior maxilla was removed as se- 
nocMrum He had been using a prosthetic appliance without satisfaction 
, examination it was seen that the ascending ramus and two thirds of 
c Ixxlj of the mandible on the right side had been lost. The lower jaw was 
‘sp iced to the right so that it was of no use in mastication (Fig 709) A 
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iormed back of the isthmus of the thyroid There was \ety littk reaction 
from this operation therefore four days later, May 21, through an mcision 
in the left submaxillarj and cmicaf r^tons anterior to the sternomaswid 
muscle the tumor was exposed and removed tuthouc making an opening into 
the pharymx The grovvth measured 65 by S by 3 cm and uas attached to 
one of the cervical vertebra* anceriarly and !atera!!>, so that considerable 
bleeding occurred at this point which was conttollcd by suturing an iodoform 
gauae pack in the wound tklicioscopicaliy the tumor was fibrosarcoma 
(Figs 714, 71S) 



T ^aiient was fed by a Rehfuss tube through the nose Recovery was 
uneventful the pack was removed in a week and the tracheotomy tube a 
day later The patient waa dismissed June 9, with the wound m the neck 
completely healed and the tracheotomy wound almost closed There was no 
reaction in the pharynx 


Cemmeni — Mixed tumore or ftbtosarcomas are the tumors 
most commonly found m this r^on Manj of them can be 
removed through the mouth, Imt the larger ones are better re- 
moved through the outside of the neck on account of the bleed- 
mp that occurs and the attachment to the penostcum of the 
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\ertebrx, as in this case The preliminary tracheotomy is es 
sential and eliminates mortality m this group of cases If one 
uaits until obstruction occurs after operation and then opens 
the trachea, bronchopneumonia is more likely to follow In 
this case the pharynx was not opened and convalescence was 
uneventful 

VOL 7-^4 




UNILATERAL EXOPHTHALMOS IN GRAVES’ DISEASE 

John deJ Peiiderton and William \\^ Sager 


Case I — A married woman, aged thirty eight, gave a history of having 
been ill for four months with s>niptoms of marked prominence of the right 
eye, nervousness tremor, cardiac palpitation, tachycardia, dyspnea, in 
somnia, loss of strength and weight and intolerance to heat Weight de 
creased from 135 to 125 pounds, although the appetite remained good 

The patient was underweight and nervous and the neck was slightly 
enlarged The thyroid gland was found to be definitely enlarged the enlarge 
ment was symmetric, adenomas were not discovered The most striking 



Fig 716 — Photograph taken at time of examination 

^aturc of the examination was marked proptosis of the right eye (Fig 716) 
ere was a definite tremor and marked weakness of the quadriceps muscles 
e s m was moist The systolic blood pressure was 160 and the diastolic 80 
e pulse was 136 The blood Wassermann test was negative The blood 
unt was normal Examination of the urine revealed nothing abnormal 
basal metabolic rate was +72 
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The patient was admitted to iio^ttat and 8»ven lodin as Lago\ s solution 
10 minini# three times a day Ten days later the basa! metabolic rate was 
+6S Eighteen daj 4 after adwissw) to hospital and the mstitution of vwim 
trotmetit subtotal thj roidectomy was performed Each lobe was found en 
larged to about four twnrs the taac aKioraai lobe A doabfe resect on *aj 
made and the isthmus remowd, the posterior mesul part oI each Jobe being 
ptcserrtd amounting to about ooe-fiCtb Of a normal si*ed lobe on the right 
s de 0 / the trachea and to about one fourth of a normal lobe on the left side 
Pathologic e'lamm.ition of the gland revealed a hypertrophic parenchymatous 
thyroid The resected part weighed 78 gm 

Convalescence was unesentlul The patient waa dismissed from the 
hospital on the seventh day and from tbt Clmtc thortly thereafter LugoU 
sofurKwi nas given 130 minmw a dav ta three doses) durntg the period kt the 
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Fig 717 — Photograph tal^cn about two years after operat on (same case as 

Fig 716) 

hospital but v> as decreased to 10 minims once a day after dismissal Oads 
fsissaj from the Clin/cthe patKfltwasiPstfaCt«dtoeo»f"^uA taking JOjnwimis 
daily for two months 

Twelve weeks after the operatwa the patient wrote m response to an >n 
quiry "My Operation was just three months ago my eye looks much better 

In a recent oommuns^ation the patient states that she is in excellent 
health She enclosed her photograph (F« 7l7> taken about two years after 
the Operation 

Case H.— A man aged fifty sis comfdained of a variable amount of 
swelling of the left eteSui which had be»-n continuously present hr eighteen 
months This was the first symptom the pahent had noticed He had suf 
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fered from nenousness, tremor, palpitation, loss of weight, and heat intoler 
ance for six months Four months previous to coming to the Clinic he no 
ticed that the left eye was more prominent than the right, and this had grown 
gradually more noticeable There was no pain m the eje, but considerable 
epiphora and itching 

The patient was 6 feet tall, and weighed 187 pounds The skm looked 
rather hyperemic The thyroid was enlarged, the greater enlargement being 
on the right side There was marked proptosts of the left eye with edema of 
the lid (Fig 718) The appearance of the right eye was normal There was 
slight peripheral vascular sclerosis Resonance was impaired over both sides 



Fig 718 — Photograph taken at time of examination 

the chest posteriorly Breath sounds were poorly transmitted The sys 
tohe blood pressure was 144, and the diastolic 78 the pulse was 96 There 
"•as slight difference in the vision in the two eyes the right eye reading 6/12 
and the left 6/10 The pupils were normal as were the fields of vision The 
cxophthalmomctcr reading was 26 for the left c>c, and 19 for the right Roent 
Sonographic examination of the left orbit was advised with a v lew to explora 
tion Roentgenogram of the orbit revealed nothing abnormal Roentgeno 
pam of the chest showed miliary infiltration of both lungs probably due to 
pneumoconiosis The blood Wassernunn test was negative Examination 
0 the urine and blood revealed nothing abnormal Exophthalmic goiter 

"■as diagnosed 

The patient was admitted to hospital, and lodm as Lugol s solution (10 
minims three times a day) was given The basal metabolic rate was +22, 
dropped to +18 six da>s later Subtotal thyroidectomy was performed 
e left lobe was found to be enlarged to about two and one half times normal 
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size and the right lobe to about three times norma! Double resection nas 
carried out and the isthmus removed About one haW of a normal sired Jobe 
was presetted on each side of the trachea Microscopic examination of the 
tissue revealed muhiple beotorrhagic fibrous cjstic degenerating collod 
and fetal adenomas in a hypertrop^ parenchymatous collod thyroid nith 
parenchy matous hy pertropby nithm the adenomas the re>ected tissue weighed 
56 gm 

Convalescence was satisfactory Eugols solution f50 minims a day w 
three doses) was continued while the patient was in the hospital On his d s 
missal from the hospital the dosage hjs reduced to ID minims once a day 
He was instructed to continue the same dosage of lod n for ten weeks after 
his return home Prior to dismissal from the Clinic the etophthalmomefer 
reading for the left eve was 2-J and for the r^t 17 

COMMENT 

Drtef records of two padeats are presented to lUustrafe um 
Jatcral exophthalmos as a symptom of Graves' disease which, 
though not infrequent is seldom mentioned m the literature 
The presence of such a symptom is sulBaent to warrant dose 
observation and careful examination which may be best con 
ducted by an ophthalmologist, if there is doubt as to its cause 
The improvement however following the treatment of the con 
stitutional disease may be so great as to allow no doubt of the 
cause of the unilateral exophthalmos It maj be confused with 
any condition cau«mgproptosisofoneeie the greatest difficultj 
ansmg in distinguishing between (his condition and orbital tu 
mor either associated w i(h exophthalmic goiter or alone Koenig 
reporting a case of unilateral exophthalmos in a case of Graves’ 
disease in 1911 stated that he had found but fifteen cases re- 
ported in the literature Bergin, m 1909, found but three cases 
of unilateral exophthalmos resulting from Graves’ disease in 
300 cases of unilateral proptosis resulting from various causes 
He stated that three cases had “oame under the author’s care 
in vv hich other symptoms of the disease were not matLed hut 
m which the subsequent course of events proved the correct^es^ 
of the diagnosis ’ Bram, in 1922, m a study of 400 cases ol 
exophthalmos in Graves' disease reported thirtyone cases of 
unilateral exophthalmos, an inadence of 7 7 per cent Attea 
tion was also called m this stud> to the greater frequency of this 
eye oign m women 
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Exophthalmos is not a constant symptom m Graves’ disease 
It maj occur as one of the earliest symptoms, but, as a rule, it 
b considered as one of the late manifestations of exophthalmic 
goiter Therefore, the incidence of exophthalmos would be ex 
pected to v ary considerabl> in any two senes of cases, depending 
on the average duration of the disease in each In a senes of 
1020 cases of exophthalmic goiter in the Mayo Chmc, bilateral 
exophthalmos was definite in 529, an madence of 51 9 per cent 
In another group of 1907 cases of exophthalmic goiter, unilateral 




719 -^Photograph taken at time of examination 

exophthalmos was found in thirty mne, in six, however, it was 
questionable and these cases were not mcluded in determimng 
the madence, which was I 06 per cent Twentj three of the 
patients were women and ten were men, which is about the nor 
uial ratio of the sex incidence of the disease The average age 
of onset of symptoms for this senes was thirtj «even and seven 
tenths jears The a^erage length of the history of Graves’ 
1‘^ase was twentj three months Two of the cases of this 
group have just been desenbed The unilateral exophthalmos 
in two others is illustrated (Figs 719, 720) 
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The cause of the propfosis of the eyeball m exophthalouc 
goiter IS probably not knomi Today there is not any evidence 
of a general agreement among investigators There are staunch 
adherents of several theories Abnefof the theory that proptosis 
of the eyeball in exopihthalmic goiter is due to an increase m the 
fat of the orbit, probably with associated edema, is given by 
Moore m his text booh “Medical C^hthalmology” and in his 
various artides, references to whidi may be found m bis book 
In briefly summanaing he calls attention to two necropsies of 



F g 720 — PbotosrapJi taken at time of evinunat on 

his own which revealed no other abnormality than an increase 
m the fat content of the orbit and to an operation performed for 
marked exophthalmos at ■nhich be found an excess of fat m the 
orbit as well as edema of the fat and of the muscles An mcrea'e 
in the fat content of the oitut has been desenbed bj other ob 
servers Ball refers to it as an established fact However, case 
reports by Goodhart and others show failure to note an increase 
m the fat content Moore m referring to these, states as an 
explanation It is difficult to identify what is an excess of fat 
m a cavuty which is normally full of fat 
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The second theory, and equally acceptable is that the pro 
tnision IS due to the action of an unstnped muscle wthm the 
orbit, namely, Muller’s muscle and the fibers described by Land 
Strom The theory is that stimulation of the sympathetic, m 
the hyperthyroidism of Graves’ disease produces a hypertonus 
in these muscles which results in proptosis of the eyeball In 
this manner MacCallum and Cornell m 1904 were able to pro 
duce exophthalmos experimentally in a dog whose head had 
been severed completely from the body However, Muller s 
muscle is much better developed in the dog according to Mac 
Callum than m man In another case MacCallum was able to 
observe the action of the muscle by resecting part of the orbit 
Landstrom m 1907, desenbed smooth muscle fibers of the or 
bit, m addition to Muller s muscle which he believed capable of 
causing exophthalmos They also had a sjuipathetic mnena 
tion This theory would explain satisfactonly the sudden ap 
pearance and recession of exophthalmos Howc%er it would 
seem that the removal of the supenor and middle cemcal gan 
glia m cases of exophthalmos should be followed by abatement 
of the condition This has not pro\cd uniformly true C H 
Mayo, m 1914 speaking with regard to the results of s>Tn 
pathetic neurectomy, stated *Tn some cases m which the sym 
pathetic docs not seem to occur as a ganglion but m which few er 
and longer communicating branches arc found the result has not 
been so good ‘wne patients receiving slight benefit from the op 
cration, the operation seemingly being incomplete Mac 
Callum and Cornell quote jonneson as havmc produced ex 
ophthalmos jn a human being b> the use of a strong current to 
stimulate the cervical s>'mpathctic while a similar expenment 
on their part m two instances failed to produce an> thing but 
dilatation of the pupil 

It IS worth) of note that the right lobe of the gland m Case II 
was the larger so that it seems illogical to attribute the exoph 
lhalmos to pressure on the sjmpathttic 

Another theory of exophthalmos that it is due to increased 
\a«culant> wlitthcr from active vasodilation or vasomotor par 
aK<is IS tliscusHd bv Mac( aUum ami Cornell who *;ucccc<k<l 
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m producing edema of the face and exophthalmos m a dog by 
ligation of the mtemaf jugular \em Ho«Ae\cr additional pro 
tmsion was caused by stimulation of the cervical sj-mpathetic 
It IS well recognized that proptosis is always present in cases of 
thrombosis of the cavernous smus However it is improbable 
that obstruction to circulation plays any part m the exophthalmoa 
m exophthalmic goiter There is probably an increase in the 
vascularity and edema of the tissues of the orbit in all instances 

Benedict has enucleated the eyeball m four cases of exoph 
thalmic goiter for extreme proptosis with ulceration of the cornea 
In each case the orbit was explored and tissue was removed for 
microscopic examinaljon In no instance did he find excessive 
fat but m each case there was such extreme waterlogging of all 
tissues of the orbit (fat and muscles) that Benedict is convinced 
that edema alone is the most important factor m pushing forward 
thee>efaaa 

Cooper in 1849 advanced the theory that exophthalmos is 
due to relaxation of the muscles of the eye Other observers 
have favored the same theory of the cause of proptosis but have 
assigned vanous causes for the relaxation Other derangements 
such as spastic conditions of the ocular muscles have been 
thought to cause exophthalmos 

Recently TiHy suggested that (he exophthalmos was due to 
weakness of the eyelids and advised increasing the resistance of 
the hd by applying collodion dressings In cases of marked pro 
trusion of the eyeball it has been suggested that the lids be su 
lured together m order to check further protrusion and to pre- 
vent ulceration However m practn» this procedure has never 
proved beneficial 

As the cause of exophthalmos in Graves disease is in doubt 
and is explained on the basis of many opinions and theories little 
mformation can be given as to the reason why m some instances 
of a constitutional disease only one eye should be affected 
The only positive fact that we tan be fairly certain about is that 
unilateral proptosis js not infrequently a manifestation of Grav es 
disease and that the size and shape of the thyroid gland have 
no causal relationship 
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CStEOm OF THE SPHENOID BONE PRODUCING 
UNILATERAL EXOPHTHALMOS 

WlLLLUI L BeXEDICT 


of tlie ‘sphenoid extending into the orbit causes 
rrn:p*rT=i ea,ri\ . probably before the roentgenogram could 
be c Tulue Howe^er, it is dear that m a case of unilateral 
F’tn*''sL and Io«s of \dMon roentgenograms of the sphenoid 
sh-^d be taLen eail\ and preserved for companson ■with others 
tSxfin at inten’ala Gror% th progre^«es graduallj and the onset 
0* «7Tap*0Tna is U'uallv indefinite Transient swelling of the 
Ids and proptosis la often mentioned as ha\mg been observed 
years before proptosis became constant, they must be 
conddered the earliest signs of the disease Loss of vision is the 
oalv other symptom noted Three cases of unilateral proptosis 
from o«teoma of the sphenoid bone are reported 


Case I.— \ wonun aged thirt\ mne, ame to the Clinic in June, 1921 
ffota 1913 to 19IS there had been proptosis of the left eje listing from f nt* 
*0 three and disappearing for several dajs Five jcirs liter the If ft 
tin bea—e r*ore pronunent than the right and this condition pro<rc*iif fl 
ETaduaH/ About this time she began to suffer from hcadichf mostly on tlif 
l^ft side The headaches became fewer and Ws severe is the visim of thf 
eve began to fail m 1922 CIa««csdid not improve the visir n uf icli fulfil 
rapidlv la tlig Lrder the impression lint the { rr f (o«is 

caused bv d.sease of the pa'ana-sal sinuses the left mi MIe tiirf imfe I nl 
««n rec-oved and the left antrum explored 

_ enmiration the exophthalnomcter reidings wen n^lil J7, hft 2^ 
e rotations of the e^es were good except frr limited ri nvf rgeriri rr t itK n 
® ^Ison of the right eje wis fi/5, rf tfe left f»/20 1 Ofh 

twliro«copicexa~ma*Jon was regnti/e \ mass r/nld not I<e flefertf/l slKitit 
e orbit by palpa*ion, a’thnj^h t‘'e eye ceiifd rot f ild f'l Inrk Jfilo the 
^ *^®ttitg<»ro5pram of the head shewed i dense fumf r f f ll e feft t rl,it 
r^fced tf, evening of the sfhene d fyne ff ly 721) Jiil/, 192^, fldrteen 
[Months after the first exammit en, the prrp fMis I ul rern lined nt itif rnry at 
‘ en rf the left eye was red ired xtififVi in I f! ere w ts limitation 
t e Literal ro ep-eit^ of t^e rye Tfe f ind l< or'l n /e | 
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February 1926 vision tn the left eje was reduced to 4/60 but remained 
at 6/5 m the right There was barely noticeable pallor with %ei!ing of the 
margin of the left disc at the lower temporal quadrant There was concentr c 
contraction of the left Msual field and absolute central scotoma continuous 
with the blind spot The proptosis had increased greatly the evophthalmom 
eter reading was right 18 left 29 

At the last observation May 25 1927 proptos s of the left e>e was 12 
mm vision m the right eje was 6/S in the left 2/60 eccentric The usual 
field was contracted in the superior and lateral quadrants The fundus was 



negative except for slight pallor of the left d sc A complete ph> sical exam na 
tion was made at the time of each ophthalmic exam nation There was no 
cl meal evidence of syphilis and the Wassermann test was repeatedly nega 
ti\e Rhinoscopic examination showed only the absence of the middle tur 
b nates and broken dowm ethmoid walls there was no pus From a neurologic 
po nt of xiew it is of interest that during the eighteen months prior to her 
visit in 1926 the patient had four spells of amnesia or unconsciousness last ng 
for several days Successive roentgenograms of the head showed mcreasng 
density of the left greater wing of the sphenoid and a dense shadow over the 

left orbit interpreted as osteoma of the sphenoid Surgical intervention was 

not advised 
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Case II — woman came to the Clinic in May, 1927 In 1909, after the 
birth of her thirteenth child, she noticed that she could not see well Vision 
gradually filled more rapidly in the nght eye than m the left Six years later 
the nght eye began to protrude and there was swelling of the lids which per- 
sisted as baggmess, particularly of the loiver lid Although exophthalmos of 
the right eye had progressed for eighteen yeare, a degree of vision had per 
sisted in it until the last three years An operation had been performed on the 
nose without any efTect on vision There was no pam in the eyes or head as- 



Fig "22 — Increased density of the ala of the sphenoid bone and thinning 
of the frontal bone and pressure changes throughout the bones of the cal 
iwrium 


*ociatcd with the dcielopment of proptosis however, of laic years the baggi 
ness of the lids prcicnted good coverage of the cornea with resulting epiphora 
and local pam 

At examination there was proptosis of the right eye of 1 1 mm Only the 
usual external changes due to the extreme exophthalmos and baggmess of the 
‘ s were ciidcnt Examination of the fundus of the right eye showed chronic 
Tissue edema of the retina, and optic atrophy There were no hemorrhages 
®'udates, or significant choroidal Eesions The fundus of the left eye was nor- 
^ In the stereoroentgenograra of the head a tumor could lie seen almost 
■ng the right orbit, there was breaking down of the outer frontal table and 
^fusion {Fig 722) A lateral mcw showed thickening of the body and the 



greater mngs of the spheroid Neurologic examination failed to reveal any 
signs of intracranial extension There «as a palpable mass in the upper nasal 
quadrant of the orbit 

To reliex-e the patient's distress the eye as well as a large part of the 
contents of the orbit v,as remoxed The soft retrobulbar tissue examined by 
the pathologist was found to be inflaminatoiy After the soft tissue vas re- 
moved It xs-as possible to reach the superior and external n-alls of the orbit 
The posterior half of the orbit was filled with hypertrophied bone which could 
not be loosened by prying with a chisel 

Case in —A woman aged sixty, came to the Clinic in June 1927, with 
osteoma of the sphenoid and squamous cell epithelioma of the orbit Fifteen 
years before she had noticed bulging of the left eje which had persisted and 



Fig 723 — Increased density of the aU o 
indication of a large epithelio 

progressed steadily Proptosis developed w 
had there been any infiammation of the ej 
that the patient was not sure how long the le 
that It had been several years The vision i 
rcction There was bulging of the tissues of 
larly the lower, were edematous and baggy 
the globe was seen surrounded by dense tiss 
resembling a mass of small vessels Many tor 
mass seemed to fill the orbit completely 

A roentgenogram of the head showred a de 
ala of the sphenoid on the left (Fig 723) The 
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aminations were negati%e Removal of the orbital tumor ^as advised The 
incision was made through the superior periorbita medially and a large, 
fibrous lobulated tumor ^"as found extending from the apex of the orbit to 
above the globe The tumor v,as bound domi by Tenon’s capsule and it was 
necessary to remove it in pieces to avoid saciificmg the globe The globe w as 
left in place although the optic nerve was cut The tumor appeared to be 
vascular but the pathologic report was squamous-cell epithelioma Roent 
gen ray treatment was instituted and continued with satisfactory results for 
three months after operation The osteoma was not disturbed 

DISCUSSION 

Osteoma of the sphenoid bone is rare, but needs to be con- 
sidered as one of the causes of blindness and unilateral proptosis 
Insidious m onset slowly progressive without pain or headache, 
it seldom causes either local or constitutional disturbances by 
changes in the piluvtar> gland, or about the nasal sinuses The 
first symptom noted is failing vision Tw 0 of these patients were 
blind m one ej e so that no idea could be gamed of the progression 
of field changes It may be assumed that the field showed pro 
gressive concentnc contraction and relative central scotoma, 
judged from the observations in Case I with regard to the char- 
acter and position of the tumor 

Osteoma of the sphenoid and endothelioma of the dura oc- 
curred m a case reported by Camp> from the Clinic m 1924 
This association was probably only incidental, as the association 
of osteoma and epithcUoma lu Case III, howc\ei, it is of great 
interest clinically The question of remov al of an osteoma of the 
sphenoid must be considered when the sight of both e>es is en- 
dangered 

‘Camp J D Osteoma of the sphenoid bone and dural endothelioma 

report of a case Am Jour Roentgenol , 1924, xi, 523-524 
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PERICARDIAL INFECTIONj ACUTE POSTPNEUHONIC EM- 
PYEMA! CHRONIC EMPYEMA; PULMONARY TUBER- 
CULOSIS WITH ABSCESS, ONE-STAGE SURGICAL COL- 
LAPSE; DIAPHRAGMATIC HERNIA 

Stuart W Harrington 


pericardial infection 

Case I — A girl, aged seven uas brought to the Clinic July 8, 1925, com 
plaining of headache and pam m the right arm of three da^ s' duration The 
temperature was 102® on the first day and increased to as high as 105“ 
on the afternoon of the third tla> Pain also appeared in the calf of the right 
leg but the pain running dowm the humerus was continuous and the more 
severe 



hig 724 — Case I Purulent pencarditis 


At examination the right arm was swollen over the deltoid region and was 
extremel> painful when touched The checks were flushed and the tempera, 
turc IW 5* LeuKocjles numbered 49,600 Urinaijsis showed a few blood 
wfl*. pus, and granular casts Staphjlococci wxre present m the blood 
culture A roentgenogram of the chest revealed slight enUt^ment of the 
*507 
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heart A cl meal diagnosis of septicemia with probable osteomyel t s of the 
right humerus was made 

Exploration showed that the humenis was normal The child s cond tion 
remained about the same Gentian \iolet was administered mtrarenously 
July 12 increas ng enlargement of the heart was evident both by physical s gns 
and roentgen ray The pulse gradually became more rapid and rather ir 
regular and there were signs of flu d in the pericardial cavity July 16 the 


the following day when pus was found Pericardotomy was performed Ihe 
cartilage of the fifth nb was reroo\ed and an open ng made into the lower 



Fig 723 — Case I Pericardial wound entirely healed 

portion of the pericardial cavity A hrge quantity of pus was drained from 
the pericardium and a large amount of fibrin was removed from the pericardial 
wall as well as from the heart itself There was some immediate improsement 
in the child s condition following the operation but the temperature remained 
high for about three weeks then gradually came dowm to normal The wound 
continued to drain for a little more than four weeks The heart shadow 


The drainage of the pericardium in this case was instituted by the reino'al 
of the fifth costal cartilage which was not at the most dependent portion of the 
pericardium because it was enormously distended In this case there was 
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adequate drainage of the pencardial cavity No tube \sas left m the cavity 
but It w'as irrigated daily with a physiologic solution of sodium chlond and 
bterinth weak hychlonte solution In adults, removal of the sixth cart hge 
would probably give more dependent drainage but in children I think it best 
to remove the fifth cartilage and enter the pericardium 1 little higher 



726 -^Case I Normal roentgenologic shadows of lungs and pericardium 

ACUTE POSTPNEUMONIC EMPYEMA 
Case II— -A boy, aged four, was brought to the Clinic Apnl 1, 1927 with 
•ever and malaise There was nothing of note m the prev lous history except 
Scarlet fever in December 1926 following which he had not completely re 
Covered hia strength The initial symptom of the present trouble had ap- 
peared SIX weeks before and was abdominal pain which was relieved by enemas 
5nd turpentine stupes A week later severe dyspnea appeared wath signs of 
pneumonia on the right side The patient was ill for two weeks then began 
to improve Eight days prior to admiss on the temperature rose reaching 
103® m the afternoon and there were physical signs of fluid m the nght side 
of the thoracic cavaty Aspiration was performed and part of the fluid was re 

nioved 

At examination the child appeared anemic and undernourished The 
lonsils were badly infected There were the usual signs of fluid m the right 
sdc of the chest Urmalvsis showed a few blood cells but was othe^ase 
Pcjrntive The hemoglobin was 45 per cent the ciythr^es numbered 
7 950 000. the leukocytes 21.400, and the color index was 07+ ^tgeno- 
•ogic examination of the chest showed marked increased drasity of the wtire 
f’ght Side With fluid the licart was displaced to the left (Fig 727) Acute 
‘otal postpneumonic cmp>cm.i of the right lung was diagnosed and immediate 
operation advised 
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April 2 1927 intercostat tjrainagc was mstituierf by inserting a ISo 20 
r reach catheter through a cannula m the posterior atilbrj line of the seventh 



Fig ’ — Caw M On ainsson Right pleural casitj cemplelel> filH 
Ik th flui i dispbeing tht* heart to the left 

interspace b) the closed method About lOOOcc of th ch gr«n sh puJ *« 
tsp rated from the r ght s de of the thorax The cavity was irrigated ev*ry 
hour V, th Dak n s solution by the closed method and at the end of a aeek tl>* 



Fig 728 — Case H One week after instituting intercostal closed drains?* 
fixation of tube to che^ wall Marked general impm'*”'*"* 
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«v.ti»aa reduced to 150 cc (F.g 728) The cavity was then >rry ted evew 
t«o hours, and at the end ol the thitvl vveeh it measured about 20 cm TW 
tube V.JS ffradually shortened and uas removed entirely in the fiUh ^\eeW 
the child's general condition improved markedly after the institution of drain- 
age Twelve da>s after operation he began to gam weight and at the end 01 
the (oarth week had gamed about 10 pounds He is still improving, and has 
had no relapse since the remov-al of the tube The wound is entirely healed 
SIX weeks after operation (Fig 7i9) 



Fig 729 — Case If Slight thickening of parietal pleura of lower right chest, 
otherwise normal Complete reexpansion of lung 

This Case illustrates the advisability of instituting drainage 
eariy iMth the mmitnal operative procedure if the patient is 
acutely lU, and also the improvement and the rapid reexpansion 
of the lung mlh reduction ’m Ibe size of the cavity \\Hdi is ob- 
lamed by the closed method The reduction m size of the cavity 
is most marked m the first neck after the institution of drainage. 
Such patients use blon bottles and other breathing exercises as 
soon as their condition permits, for inflating the lung and ob- 
hferatmg the cavity, nhtch is sterilized by frequent irrigations 
mih Dakin’s solution In this case nothing more than inter- 
costal closed drainage tvas necessarj* after the removal of the 
tube, as the cavity soon was obliterated by complete reexpinsion 
of the lung, how ev cr, if the patient cannot be kept directly under 
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observation, it is better to perfomi open operation, wth resec 
tion of nbs, after the cavity has been reduced to 50 c c or less 

CHRONIC E^IPYE^U 

Case in — A man aged thirty eight came to the Clmic February 14 
1927, with chronic empyema of the nght Jung The present trouble began 
March 20 1924 when the patient was confined to bed on account of fever 
weakness and a dull pain in the right aide of the chest The right thoracic 
cavity was aspirated and pus was obtained A thoracotomy with resection of 
nbs was performed for dramageastherewasa large amount of pus in ther ght 
pleural cavity The wound had closed four times and four subsequent opera 
tions two nb resections and two thoracotomies had been performed to in 
stitute better drainage 

At examination the patient appeared poorly nourished There was a 
draining sinus m the right lower part of the thorax The phys cal s gns sug 



Fig Case III On admission Chronic empyema of right lung 

with marked pleural thickening and almost complete retraction of lung 
Compensatory scoliosis of head mediastinal structures d splaced to the left 

gested a large empyema cavity in the right side of the thorax with partial col 
lapse of the right lung Roentgenolog c examination of the chest showed 
dense pleuritic thickening with marked retraction of the right lung probably 
resulting from an old empyema cavity There was marked scoliosis of the 
dorsal spine (Fig 730) Chronic emf^ma of the right lung probably post 
pneumonic was diagnosed and operation was advised 

The patient was sent to the hospital A catheter was inserted m the old 
sinus tract through which irrigation was done every three hours during the 
day for two weeks prior to operation Daring this time a large quantity 0 
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ca.'«Tal r«50\'ed f-o^ to- ecr-rt-^s I 

grecra] ccrd tion i-Siprirved r^sAed- cV t=; ti- cc ^gsed a-:=g=~ 

03ti9'A'eU, C vas cectssarw to pef^'^ C^-wsRv- CD=?u-ts ct:rSr'.«=?^ 
tfco«co?Ian , this -Kus per^tnssd 1= tSr— *rirT=:^ a* t-c 
I —j aiai ^dualh ti- <=*5- * 3 !:. V t=e c-— «=2^ t-Jt — “ 

ribs irtrt resected porerjorh- a* tbi *<*tKC<L the ts tre e>rect:: ti=*. 

cds^-e, were resected p«*efxs'>- aid. a.- the third, the 

of the «ecocd to the tuath rt*' lades'^, resss f^r? *^1) Ttest: 

ras an trterval of ter ds'-' Tr^ t“"-< t" t. « traa 



F>g 731 — Case 111 Catheter inserictl mlo origmil einus tract in rif^Jit 
lo'ser thorax and «ccnt s^ound ol first and s'tond stage «ntrap\cMn^ resection 
olnbi rcmos-al of posterior segments from the first to the tenth rib mclusui. 


ft-as rot disturbed at an> of thc«c operations «ind irripitiott of the cavity «as 
continued daiij as before operation After the tlurd sngc the tid/c tvas 
graduaffy shortened as the ca\ity bad been reduced from npproximitcjy 900 
cc to about 50 Cc. in the «ix rvccVs then the lu\)c wis rtniowd find (he 
smus tract alloa-cd to dose (Fig 732) 

Consulescence >»as Uneventful and the patient '\ »« disiiussed 4 
1937 Ifia general condition sms good and the cny)>cnn jiccief 
compfctcf> obliterated Ife was informed that pus i«i),ht possiUy reform fn 
the smus tract flc rcturncti \Msust 10 lOj? I ximmifion and roemgeno 
grams sho 1 ^cd that the cavilj hid completely bnlei) {I ig 7J3) ^f^c 
IS wxll. he has gnmed weight and has licen doing light work 
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fig 732--C3S* in At d»m.ssal Wound <5! the thretslilt «tfa 
pleural xeseciioa of nbs and che onginaj sinus jn the posterior atdlatV ! 
completely healed Patient entirely free from symptoms 



p,g JI3 — Case Iff Three months after operation Complete exjraplsuf®^ 
resection of ri6s aith obliteration of pleural cavity 
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Tbis c&se shows what can be accomplished by removing the 
bony framework and allowing the chest waW to collapse wlaete 
there is a cavity produced by empyema with total collapse of the 
lung This is unlike the procedure in acute cases in which it is 
possible to obliterate the cavity by reinfiation of the lung. In 
chronic cases, reinflation of the lung is impossible because of the 
marUd thicUtiing of the pleura and retraction of the lung, pre- 
venting expansion. In cases in whi(d\ it is possible to obliterate 
the cavity by bringing the chest wall down to approximate tbe 
visceral and parietal pleura, provided the cavity can be sterilized 
during this procedure, complete healing may be obtained without 
an open operation. However, there is a possibility of the re- 
formation of pus in the sinus tract, and if it docs occur, open 
operation should be performed. In those cases in which there is 
a small sinus, slow to heal, and a very small cavity, it is probably 
best to perform an open operation which is much less extensive 
than the procedure required to obliterate the original ca\ity. 

PULMONARY TUBERCULOSIS OTH ABSCESSi ONE-STAGE 
SURGICAL COLLAPSE 

Case IV.— A \\oman, aged ih>ny-t»o, was admiticj to jfce Oifftc June 
S, i92T, compfammg of cough and focr She was well until I9l8 Pleurisy 
dC'cloped in the right pleural eovjtyandaboat^cc of fluid was asjurated 
The pitient gradually recovered and gamed weight and strength In 1924 
she caught cold and slight cough, focr, and general malaise followed Tu- 
berculosis was diagnosed in 1925, and she had been in a sanatorium until 
coming to the Clmic, There had been onfy one hemorrhage but Incilb of 
tuberculosis had been repeatedly found in (he sputum There was constant 
cough and afternoon /erer of iOO^ and {ter voice has btcomc 

hoarse during the last year, the Aoarsenens was more or less progressive for 
about sit months and smoc that tune had been stationary 

At caaminatibn the larynx was thicLened and there was ulceration m the 
posterior commissure which appeared inactive The area oI ulceration m the 
anterior commissure was granular and appearul more active Thtrc wn tx- 
tcnsivc actJi'e luheroilasJs of (he right long with cavitation, but the clinical 
evidence indicalin^r jnioiiTmeitt o( the left Aing was fiutstiomble A roent- 
genogram of the chest revealed iitbtcral iwilmonary tulicrculosis with a hrge 
W'lfj and almost compfctc retraction of the up\)cr lolm on the right (I ig 
•34) A chnieaJ dtagnosts was nvidcof pulmonary tulierculosiS with ca'itm 
m the tight lung, rnoderate invoKement of the lelt lung, with aaivity oI the 
fulTroiIous process doubtful, and tuberculous laryngitis 
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This patient v as observed in the hosp tal After about a v-eek her tem 
perature became normal and surg cal collapse of the right lung was adv sed 
June 21 one stage extrapleural thoracnplasty V as performed The first to 



Fig 13-i — CaselV Onadmsson Tuberculos s of the m ddle upper r ght 
lobe with cavity extend ng from apex to the second nb Mult pie areas of 
bronchiectasis belot^ the cavity Thickened pleura of right base « thadhes ons 
to diaphragm 



Fig 


Si —Case I' Complete collapse of nght lang 
stage poster or thoracoplasty 


days after one 
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the tenth ribs, inclusue, were resected; 7 cm of the first rib was removed and 
the amount increased rib by nb to 15 cm of the tenth nb 

The patient stood operation \ery well and convalescence was without 
incident. At first the temperature was 105 5“, but it gradually decreased 
on the fourth day and after the sixth there was entire freedom from fever 
Satisfactory collapse of the lung was obtained and complete collapse of the 


Tig 73d— Case IV One stage extrapleural thoracoplasty with wound 
completely healed The spine is erect with no drooping of the shoulder, 
good function of the arm on the operated side 

abscessed cavities (Fig 735} There was primary beahng of the wound On 
the whole, recover) was satisfactory and the patient was dismissed from ob- 
scnation Jul) 30, 1927 (Fig 736) 


This case demonstrates t\hat can be accomplished in cases of 
extensive pulmonarj' tuberculosis with caxitation complicated by 
such conditions as tuberculous laijugitis. A one-stage operation 
giN cs better collapse of the lung and is adnsablc in cases in which 
there is a large caxity, if the condition of the patient at the time 
permit this proccdurc In a recent letter the patient stated 
that her general condition was markedly improved, she w’as prac- 
tically free from fever and cough and had gained weight. 
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DIAPHRAGMATIC HERNU 

CaseV— Awoman aged sixty wasadmitted to the Clinic June 23 1 927 
Her chief complaint was dysphagia The dj-sphaga had appeared about a 
year before She had been troubled particularly after eating a heavy meal 
\\ ith distress in the lover part of the thorax as if the food met an obstruct on 
before entering the stomach this aas relieved with difficulty by belch ng or 
regurgitation of food and rather easily by lying down The djsphagia had 
increased during the year 1/ the patient ate veo slowly and masticated her 
food thoroughly she had less distress She had noticed that hiccough at 
times gave immediate rcl ef and that soda gave some rel ef Lately the d 9 
tress had been more or less constant after each meal and it had bwn neces- 
sary for her not only to restrict her diet but also to reduce the quant ty 
She had lost about 15 pounds ii» the last five months For a number of years 



Fig 737 — Case V Diaphragmatic hernia Herniation of the cardiac 
end of the stomach through the esophageal opening causing hour glass de- 
formity of the stomach 

the patient had noticed pain in the upper nght quadrant of the abdomen and 
11 j Uj, I hv surlden d scorn 

There 

seemed to be no relation to the taking of food or the t> pc ot toou eait i 
had been no sharp pain and no jaundice The patient had been treated or 
gallbladder disease for some time 

The patient was moderately obese weighing 173 pounds (normally t 
weight varied from 185 to 190 pounds) Unnalys s and examination of the 

blood were negative Roentgenogramsof the thorax revealed a shadow on t e 

left side of the body probably to the stomach A roentgenogram of the stom 
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ach re\-ealed cardi<>-paaTi and herniation of the card^c third of the «tonuch 
through the esophageal openirg la the cLaphragm (Fig 737) Non traumatic 
diaphragmatic henna through the e>^>phageal opening was diagnosed and 
operation was ad%n«ed 

The patient vas «ent to the hospital Gastnc bs-age was earned out 
tmee a da} She was gi\-en forced feedings for three das-s pnor to operation 
Jul> 5 1927, operation perfortoed An abdonunal approach was made 
through the left rectum mu^Ie (Fig 73S) The skin incision was parallel to 



Fig rJS^Case \ Alidommal approach through left rectus incision 
Hcrnntion of one half of thcstoimch through the esophageal hiatus Method 
of closure of the opening to the left of the esophageal opening and suturing 
of the stonneh to the dnphrngni after closure 

the costal margins and the incision in the ftsen cxtcmiefl from the inner to 
the outer margin of the fn*cn of the rectus muscle A little more than 1 third 
of the cardiac end of the stonneh protruded through the iliaphragm into the 
left tfioncic citit} tnJ cxtemM postennri} ItacL of the pericardial sac to 
the right pleura The opening consisted of a dihtaiion of the e«ophigial 
ojx-ning to the left the csopliagtis was of normal length extending to the 
ilnphragm and lioing attached to the inner margin of the opening Numerous 
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adhesions between the stomach and the omentum of the sac were sepa 
rated After the gas in the stomach had been evacuated by means of the stem 
ach tube it was easy to reduce the stomach and restore it to the abdon’en 
The stomach tube was left in pfatx dunng closure of the hernial opening to 
prevent encroachment on the passage for the esophagus through the dia 
phragm The opening was closed with 1 nen suture* the first suture taking 
the inner margins of the esophageal opening folding in the sac and mcor 
porating a small portion of the tissue of the left wall of the esophagus The 
remaining sutures were used to hold the sac and the opening in the diaphragm 
was closed by mattress sutures The fundus of the stomach was secured an 
tenor to the suture line with 6c\cral interrupted catgut sutures to the dia 
phragm and the stomach tube was removed The gallbladder w'as norma! 
The abdomen was closed without drainage (Fig 739) 



Fig 739 — Case V Diaphragmatic hern a repaired through abdominal 
approach Entire stomach below the diaphragm Gas bubble at card a and 
small amount of barium m the esophagus 

Convalescence was uneventful Fluids were withheld until the fifth 
daj and during this time the patient was given a solution of sodium chlond 
subcutaneously and glucose intravenously On the fifth day she was per 
mitted to take food and was on a soft rhet until the tenth day bhe was d's 
missed from the hosp tal on the fourteenth day 

The symptoms of diaphiagmatic hernia are inconstant as 
they depend to a great extent on the site of the herrual opening 
and the contents of the bemial sac Because of the obscure 
symptoms, gastnc or gallbladder disease is diagnosed m many 
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instances It is often impossible to niake a positive diagnosis 
without roentgenologic examination of the stomach, colon, or 
thorax, and it has only been since the advent of the roentgen ray 
that a positive diagnosis of diaphragmatic hernia could be made 
before operation 

In mj experience the diaphragmatic hernia most commonly 
seen in adults is that through the esophageal opening The 
stomach is practically always involved m these hernias, they 
sometimes also contain the colon, and the larger ones may m 
elude the spleen This type of hernia is probably the result of 
incomplete obliteration of the inftacardiac bursa, which usually 
occurs in embryos of 17 to 18 mm The contents of the hernia are 
usually covered by a sac which consists of both diaphragmatic 
peritoneum and pleura although these serous membranes may 
be fused The removal of this sac is not essential to the cure of 
the hernia and when it is folded under it adds to the strength of 
the closure 

The treatment m these cases depends to some extent on the 
degree of disability of the patient In most instances medical 
treatment is of little value Surgical treatment consists of re 
placing the herniated viscera into the abdomen and closmg the 
hernial opening The approach may be through the abdomen, 
through the thorax, or through both thorax and abdomen, de 
pending to some extent on the situation of the opening and the 
preference of the surgeon 

Regardless of the type of approach the essential feature of 
the opcntion is closure of the hernial opening which must be 
accomplished to give rchef from symptoms In smaller hernias 
closure can be made by approximating or overlappmg the mar 
gins of the opening In some of the larger hernias in which too 
much tissue has been lost to permit approximation or o\ erlapping 
of the margins I have obtained satisfactoiy results by per 
fotming phrenic ncureclomj, relaxing the diaphragm and per 
muting closure of the opening This changes the condiUon from 
dnplingmatic hernia to eventration The approximation of the 
edges ol the opening is also of value m cases m which there is 
incarceration or strangulation of the hollow vascus 
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In operating for diaphragmatic hernia there are several ad 
vantages in the abdominal approach The operative nsk is 
probably less and there is less danger of postoperative compli 
cations because m many instances there is a definite sac sepa 
rating the abdominal from the pleural cavity and it is not neces 
sary to open the pleural cavity Of course whether or not there 
IS a sac depends on the type of hernia, and particularly in cases 
of hernia due to direct trauma there is no sac The abdominal 
approach also perimts exploration of the abdomen for other 
lesions which may be a factor m the patient’s complaints There 
IS probably a little more difficulty m closing the opening from 
the abdominal side but there is less danger of injury to the ab 
dominal \ iscera because the> are m sight and can be easily re- 
ttacted The mortality tale with the abdominal approach is not 
great In the last three years I have operated on eleven cases in 
this manner with no mortaUly 
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Intracr.\si\l hemofrhages tcsulUng (torn trauma not onlj 
pre^nt \'arv*ing s^•^lptoIn5 and methods of onset but the\ %ar> 
in re^poii*^ to treatment If “^'gns of mtracrania\ pressure occur 
«oon after mjur\ to the head the differential diagnosis is not 
difficult and the measures emplo\ed to combat the result of 
the injury ate commen^^urate with the £e\ent\ of the lesion 
Howe^er there is a group of misleading cases in nhich the m 
JUT) to the head has been msignfficant and the s\’mptom5 
dexelop with m^sidiou-ness and a latent p“nod Such mtra 
cranial hemorrhages are called * dironic subdural hematomas ’ 
and cloaeU simulate deep-«eated intracranial neoplasms In a 
great man) instances it is difficult to ehat a hislorx of trauma 
or It IS of little «ignificance and the historj is that of mcreasmg 
mtracramal pressure usuallx devclopmg oxer a p“nod of from 
6\e weeks to ten months There is little m the phxsical mam 
testations to mdicate the underljing lesion and the neurologic 
data differ httle from those found in cases ol neoplasm Fix e 
lUustratixe cases are presented Ca«e I is tx^pical of this txTie 
of lesion and illustrates the difficult) of diagnos^ the apparent 
chiucal sexentx of the lesion and the excellent results obtained 
from surgical procedures 

FEPORT OF CASES 

L — A nun aged fom-one was brought to the Cl me m a senu 
comatose state and presented the att tuje of apoth} so charactenstic of brain 
tumor He had enjoN'ed excellent health until six months before admiss on 
at this time it became apparent to the rebtivts that he was becoming some- 
what siHv eitremeb forgetful and slightl> disoriented He was drowsy and 
often fell asleep ^hile attempting to tan^ on his work as a barber The 
symptoms became progress *tI> worse and recenth he became compIeteJj 
disonented He said that he felt wd! but often put his hand to his head and 
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remarked that his head ached His i^ysician noticed choked disks made a 
diagnosis of brain tumor, and referred him to the Clinic 

A history of injury could not be eliated until after the operation and then 
the patient recalled that «hilc he was playing in a band, he had struck his 
head a slight blow on the bell of a large horn used by the man sitting at his 
side The blow occurred as he arose to play a solo and it did not even delay 
his progress or playing The date of this accident preceded the onset of 
symptoms about a month He was under observation in a hospital for ten 
days during tihich time he slept almost continually Ulien he could be 
aroused, he insisted on uhispenng his ansners to questions He persisted in 
repeating these answers as well as the movements he was asked to cany out, 
so that the examination had to be interrupted frequently At times he pre 
sented the picture of catatonic rigidity There was incontinence of urine and 



Fig 740 —Appearance of the lesion of chronic subdural hematoma immedi- 
ately after the dura was incised 

feces The Wassermann test of the blood was negative the hemoglobin was 
76 per cent the eothrocytes numbered 4 680000, the leukocytes 11,100 the 
differential of lymphocytes was 16 per cent of large mononuclears 7 per cent, 
of transitionals 1 per cent of neutrophils 75 per cent, and of eosinophils 1 per 
cent The roentgenographic examiiiations of the head and chest were nega 
tive The pupils of the eye were dilated and stiff, the media clear Examma 
tion of the fundi showed bilateral choked disks of 3 diopters on the right and 
of 2 diopters on the left with lew hemtMiiages. The fields were normal, ap- 
parently, the upward gaze was impaired Neurologic examination elicited 
mild left facial paralysis, marked ngidity of the left arm moderate rigidity 
of the right arm, positive Babinski reflex on both sides and relaxation of the 
rectal sphincter A diagnosis was made of brain tumor of the right frontal lobe 
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The patients condition was becoming rapwjly worse and he was given 
glucose intravenously on three successive days He improved slightly but 
not sufficiently to contraindicate operative interference Consequently sub- 
temporal decompression on the right side was performed With exposure of 
the dura a yellowish brown discoloration was seen and the dura was under 
increased tension The dura was incised and a large encapsulated darfc 
reddish brown mass was seen lying directly beneath (Fig 740) There was a 
definite line of demarcation and the mass fluctuated giving the appearance of 
subarachnoid hemorrhage A spinal fiuncture needle was inserted and about 
240 cc of dark brown fluid aspirated and the tumor collapsed (Fig 741) 
This fluid fesembled bile in color and in consistency The capsule was in 
cised and the cavity irrigated with a physiologic solution of sodium chlorid 
Several large clots were removed and It was found that the capsule could be 
stripped easily from the underlying cortex This left a depression in which the 
convolutions and the cortical vessels appeared to be normal (Fig 742) The 
wound was closed without drainage TTie patient regained consciousness im 
mediately became alert mentally and was completely restored to normal 
Three weeks after the operation he returned to his home completely recovered 
except (or comparatively slight general weakness 

Case II — An Italian cook aged thirty came to the Clime complaining of 
headache blurring of vision and vomiting for about four months Until 
after the operation he dented having been injured He then remembered 
having fallen on the ice seven months previousli He was unconscious for 
about ten minutes when someone passing aroused him and assisted him to a 
nearby house He recovered completely the same day Three months after 
this accident severe occipital headaches developed with blurring vision and 
projectile vomiting three or four times daily The headaches had lasted until 
two months before admission when they suddenly d sappeared the blurred 
vision became more severe and vertigo appeared which caused him to reel 
at times like a drunken man Diplopia developed and lasted two or three 
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revealed At operation the dura wras found to be characteristically discolored 
and a chronic subdural hematoma was lemoved The patient convalesced 
uneventfully Examination three weeks after operation showed that the 
papilledema was receding and his general health improving 

Case nL — A Norwegian farmer, aged forty sit came to the Chnic com 
plaining of right sided weakness headache temporary blurring of vision and 
r 1. ^»1.s TiM-ra was alsn cl vht mental con 

nonths pre 
the ground 

and lost consciousness for a few moments Alter two or three days in bed he 



CHRONIC SUBDURAL HEMATOMA 


1527 


resumed h:s w-ork and felt no tH effects Two »eeks after the mjur> si ght 
weakness m the right leg and knee dewloped «htch on inan> occasions nearl> 
caused him to fall About two weeks after this frontal headaches would 
awaken him at about four o clock in the morning and bst for approximatel} 
one hour Non projectile \ximittng came on two or three times a week it was 
not assoaated with nausea 

The s^’stolic blood pressure was 118 the diastolic 70 and the pul«e rate 
72 The cerebrospinal fluid was deaf and the cell count showed two Ijmpho* 
Otes to the field There was a bilateral choked disk of 3 diopters with hem 
orthages and exudates Neurologic examination res-ealed slight N-ertical and 
horizontal nj-stagmus on the right The reflexes were somewhat irregular 
with slight increase of biceps on the fight of the Achilles bilaterall} more on 
the right and slight diminution of the patellar reflex bilaterally There was 
«Iight loss of coordination of fingers and toes on both sides The patient was 
definitel) below normal for intelligence niemor> and cooperation A diag 
Dosis was made of legion m the left side 01 the brain probabl> m or near the 
frontal lobe but as the site was not definite \entnculograph> was advised 
and earned out under local anesthesia With the opening of the dura on the 
leftside a dark \‘a«<rular mass was encountered which owing to its similarity 
to a cellular glioma was not disturbed and \'entncuIogniphy was completed 
The films showed a mass in the left temporoparietal region pushing the ^'en 
tndes downward At operation the dura was found to be discolored and 
underneath a Urge chronic subdural heiaatoma containing about 60 cc. of 
brownish fluid was discoi-ered and remoi'ed Colorless cerebrospinal fluid 
escaped through a cannula inserted into the postenor horn of the N'entricle 
Convalescence was uneventful When the patient was examined eight months 
after the operation he was well 

Case IV — A boj aged fourteen who was athletic had reccntlj competed 
in several WTestling matches One month pre>nousl> he had expenenced se- 
vere headache centenng about the \-ertex The headache had become gradu 
ally more se\-cre and signs of increased intracranial pressure developed slowly 
When he was first seen at the Clinic he was havmg paroxysmal headaches 
coming on at mtenals of from one to two minutes this made examinations 
extremely difficult 

The chief symptoms eliated on examination were adiadokokinesia of the 
left forearm incoordination of the left lower extremity positive Babinski on 
the left side positive Kemig and nystagmus on rotation of the eyes in all di 
rections Examination of the eve revealed bilateral choked d sks of from 1 
to 2 diopters with hemorrhages and exudates but no field changes. On 
spinal puncture the cerebrospinal fluid was clear and under pressure of 2a 
cm Followxng sp nal puncture the patient expenenced some relief from the 
headaches but later they returned with increased intensity the puisc became 
slow and irregular and he d ed on the morning after admission 

Postmortem examination disclosed a large chronic subdural hematoma in 
the nght panetal region The dura was charactenstically discolored and the 
hematoma contained thick dark fluid simulating bile 
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Case V. — man, aged twenty one, had been employed as a practical 
nurse in a hospital for the insane He gave a history of having been thrown 
owr the head of an insane patient, four mtHiths previously, ahghtmg on his 
back and occiput lie was unconscious for half an hour, after which he felt 
perfectly well and returned to his work the same day He had been perfectly 
well until about a month before admission to the Clinic when he suddenly 
became dizzy, and within a few days, blurring of vision, nausea, vomiting, and 
occipital headaches dc\-eloped over the entire right side of the head The 
headaches were intermittent and lasted from an hour to half a day He was 
unable to work and, four days before admission, the symptoms became more 
severe and diplopia, transient spells of opisthotonos with residual paralysis 
of the left leg developed Apparently, there were no sensory disturbances, 
but there was severe pain in the cervical region On account of the severity 
of symptoms and signs of intracranial pressure the attending physician made 
a spinal puncture About tScc of clear cerebrospinal fluid had been removed 
when suddenly, while the needle was still in place, the patient screamed and 
assumed an extreme opisthotonos position He was m this position and suf 
fering extreme pain m the back and neck with frequent spasmodic contrac- 
tions when he was brought to the Clinic 

Examination was extremely difficult but bilateral choked disks of from 
3 to 4 diopters with hemorrhages and exudates were noted The extreme 
opisthotonus position prevented detailed neurologic examination although it 
was found that the Achilles reflex were bilaterally increased and that there 
was no Dabinski reflex A tentative diagnosis was made of lesion of the pos* 
tenor fossa with herniation through the foramen magnum of the cerebellum 
and medulla The patient's position prevented operative interference and 
hypertonic sodium chlorid solution was given intravenously and magnesium 
sulphate by mouth He relaxed immediately and the pain was relieved for 
about five hours He then suddenly returned to the opisthotonus position, 
and the pain became excruciating Relief was obtained by intravenous treat- 
ment, and the patient w-as taken to the operating room for ventricular punc- 
ture He died suddenly from medullary pressure 

At postmortem examination, a large chronic subdural hematoma was 
found over the right temporoparietal region with internal hydrocephalus and 
herniation of the medulla into the foramen magnum The dura over the lesion 
was characteristically discolored and the hematoma could be stripped easily 
from the underlying cortex 


COMMENT 

All five cases demonstrate the difficulty of a differential diag- 
nosis of chronic subdural hematoma and intracranial neoplasm; 
they also demonstrate a common characteristic, namely, the 
severity of the clinical manifestations However, Cases I, IV, 
and V were discouraging from the beginning, and consequently, 
Case I stands out as a spectacular example of the results of opera- 
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tion in such cases. Cases II and in demonstrate also the satis- 
factory results of surgical treatment. 

CONCLUSIONS 

1. The foregoing cases emphasize certain points to be con- 
sidered in the differential diagnosis of increased intracranial 
pressure. Chronic subdural hematomas occur more commonly 
than has been believed. They develop subsequent to trauma 
so insignificant that it is often forgotten by the patient or over- 
looked in the anamnesis. The condition should be considered in 
all cases of mild trauma followed by a latent period after which 
signs of intracranial pressure develop insidiously. 

2. Lumbar puncture may be of assistance in determining the 
diagnosis if xanthrochromic fluid is present; however, in the 
cases in this series in which the procedure was carried out, 
the cerebrospinal fluid was clear. Case V demonstrates one of 
the pitfalls of lumbar puncture in the face of increased intra- 
cranial pressure. 

3. Ventriculography may assist in locating the lesion and 
explorator>' craniodural puncture over the suspected area should 
be done; if this verifies the diagnosis, the removal of the more 
or less organized clot, either through an enlarged trephine open- 
ing or an osteoplastic flap, is the procedure indicated. If 
complications arise subsequent to operation, they are due, prob- 
ably, to edema, rather than to a reformation of the hematoma, 
and should be treated by hypertonic solution intravenously. 
However, the postoperative course b usually spectacular and 
uneventful, and the patient recovers completely in a short time. 
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Benign tumors of the pharjux, large enough to be of clmical 
significance, are not frequently encountered Lipoma i* one of 
the rarest of this group Feve of the modem textbooks on dis- 
eases of the throat eNen mention it- LarNugeal hpoma, on the 
other hand, is mentioned in practically all textbooks However, 
the rantv* of pharyngeal hpoma has been greatly exaggerated. 
Kenvon, reporting a case of thL type m 1911, said “So ex- 
tremely rare are hpomas in this re^on that I finally abandoned 
searching the literature and acc^ied the statement in the 1909 
edition of Dr D. Braden Kvle^s *Diseasfe» of the and 
Throat," that but one pharv-ngeal lipoma had at that time ever 
been reported ” As a matter of fact, about twenty such case- 
reports had appeared in the bterature prior to that date The 
most complete review of tumors of this tv-pe that we hav e been 
able to find is that of Herriman, who, a httle more than a v ear 
ago, published a report of twenty five cases noted m the htera- 
ture, and added one case of his own In 1922, Mnson reported 
a case from the ilavo Clinic, of pedimculated hpoma of the 
esophagus, attached jtist below the mtroiius The case reported 
herewith, that of a large retropharv-ngeal lipoma. the onlv 
true hpoma of the pharvTix ob^rved m the Mavo Clinic. 

REPORT OF CASE 

A tail dm-^, aged fifty j'ears, came for ctamiaatioa Fefcniarv 25, 1927 
T*o j-ears pre\nou«K he had con«nIted his ph\-^«nn because of a «euse of 
fulness m the throat Emcimation at that tune res'ealed a eTrelling os'er the 
posterior wall of the throat which wasthoaght to bedaeloa cv^ The throat 
painted with sTI^-er nitrate solution and a gargle pre«cribed A %-ear later, 
a \-ear prior to esaimnation at the Clmt^ the «ecee of fulness in the throat 
had become more marked, d\-«pne3, and d'^^phagia had de^ekiped, and an 
attempt was made to aspirate the tuiror, tht» was cot sncce«sfuL Since then 
*53* 
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all symptoms had increased in seventy progressively Dyspnea at night was 
extreme and accompanied by noisy stndor Alarming choking spells occurred 
frequently during the night However, the patient stated that he had had no 
ptain whatever ffe was a powerfut, muscular man, weighing a little more than 
200 pounds and spoke with a deep holbw guttural voice which instantly 
betrayed the presence of a mass in the throat 

Examination of the pharynx revealed a large, rather firm, smooth, non 
ulcerated tumor about 5 bj 9 cm , bulging the entire posterior wall fonvard 
from just below the vault of the nasopharynx almost to the level of the base 
of the epiglottis (Fig 743) The tumor was crowding the soft palate forward 





Fig 743 — Lipoma bulging the posterior wall of the pharjnx 

and had completely blocked off the nasopharynx from the oropharynx There 
was no evidence of mSammatory reaction and fluctuation could not be elipted 
The general physical examination was negative except for a moderate degree 
of cardiac hypertrophy and emphysema of the chest The urinalysis, blood 
count, Wassermann test on the blood, and roentgenogram of the chest were 
negative The history and symptoms were identical with those frequently 
encountered in cases of mixed tumor of the pharynx, and a diagnosis of prob 
able mixed tumor was made 

The large size of the tumor made swallowing difficult and embarrassed 
respiration to such a degree that preliminary tracheotomy was necessary 
One week later the tumor was removed through the external lateral approach 
A longitudinal incision (Fig 744) m the right side of the neckjust anterior and 
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(Fig 745) Retract on of the carotid sheath backward (Fig 746) exposed the 
deep cervical fascia which was incised bringing into view the rctropharjngeal 
tumor vvhich was definitelj encapsulated and readily enucleated The tumor 
which proved to be a true lipoma measured 7 by 6 b> 2 5 cm (Fig 747) 
The incis on was closed without drainage and after i few da>s the tracheotomy 
tube was removed Convalescence was uneventful with subsequent restora 
tion to normal of the contour of the oropharj nx 

The marked discrepancy m the number of cases of lipoma 
reported bj different authors is due chiefly to difference in classi 
fication Tumors attached low m the hjpopharynv including 
the pynform fossa, and partially within the larjn'x: have been 
classified as larjoigeal lipomas by most authors as a matter of 
fact in a few instances of so called lipoma of the larjnx the 
attachment of the tumor was entirely outside the larynx Others 
have grouped the retropharyngeal lipomas as well as those bulg 
mg into the pharjnx from the lateral walls with the deep cer 
vical lipomas It would appear that both these groups might 
well be considered pharyngeal since the tumors occupied chiefly 
the lumen of the pharynx and were chiefly attached to the 
pharyngeal wall 

Lipoma of the pharynx may occur at any period of life from 
early childhood to old age Of the twenty eight cases reported 
in which the age and sex of the patient was mentioned the 
youngest was a child aged four years and the oldest was a 
woman aged more than ninety Seventeen were males and 
eleven were females 

In the reported cases a few fibrolipomas and one lipomyxo 
fibroma are included The tumors may be pedunculated with 
a pedicle of varying thickness and length or they may have a 
broad sessile attachment and merely bulge into the lumen of the 
pharynx They are usually single but may be multiple as was 
true m the case reported by Hannecart in which a mass of 
lipomas almost “as large as a child s head ’ reached from the 
level of the infenor maxilla to the clavicle Thej present as a 
rule, a smooth surface, but may be deeply lobulated as in the 
case reported by Hohlbeck In size they vary from 1 5 to 
10 cm m diamater In Holt’s case the tumor was pedunculated 
and measured 22 S cm in length 
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Most of the tuoiors arising from the posterior wall of the 
pharynx were sessile, while those ariring from the tonsiUat 
{ossK ot y>\Uats. the base w{ the longwe, ot about the pytHorm 
sinuses, were pedunculated 

Woods calls attention to an interesting excavation or hollow- 
ing out of the anterior surface of the bodies of the cemcal spine 
underlying the retropharyngral tumor in his case He presents 
roentgenograms which show this defect Such a concavity is 


Fig 748 — Outline of tijKwna ol the phatytix 

frequently seen in the hard palate following removal of slow- 
growing, soft-tissue tumors frota the roof of the mouth, and is 
apparently due to pressure absorption. This concavity of the 
vertebral bodies was not evident in our case, but the tumor 
stood out distinctly in the lateral view ot the cervical spine 
(Fig. 748). 

The symptoms of Vipoma of the ^arynx are those of any slow- 
growing neoplasm in this region, and vary with the size, situa- 
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tion and type of attachment of the tumor A tumor with a 
sessile base may bulge into the pharynx markedly without pro 
ducing sjTnptoms, especially if it has growm slowly The symp 
toms usually produced by a growth of this type are a sense of 
fulness m the throat, difficulty in getting the bolus of food 
started in the act of swallowing, and dyspnea Difficulty in 
breathing is alw ays increased while the patient is relaxed during 
sleep when it is accompanied by noisy stndor, and at times, by 
se\ ere smothermg spells As a rule, annoying symptoms are pro 
duced much earlier by pedunculated, than by sessile pharyngeal 
tumors T his is especially true if the pedicle is of sufficient 
length to permit the tumor to drop into the larynx or into the 
introitus of the esophagus There will then be difficulty m swal 
lowing repeated vomiting, disturbances of phonation or sudden 
alarming choking spells The tumor may be coughed or vomited 
into the mouth or even outside of it Sudden death from asphyxi 
ation occurred m the cases reported by Holt and Shattock 
The diagnosis of pedunculated lipoma of the pharynx should 
present little difficulty, as the history and clmical data are char 
actenstic The differentiation of sessile lipomas, however offers 
an interesting problem on accoimt of the variety of similar 
appearing tumors which occur in the throat Caremomas of the 
mixed tumor type, that are frequently seen in the pharynx bear 
a stnbing resemblance The clinical history and the consistency 
of these tumors on palpation may be precisely the same The 
long duration of a fatty tumor usually distinguishes it from an 
inflammatory mass or a mahgnant lymphoma Fibromas and 
chondromas occasionally arise from the transverse processes of 
the cervical vertebr'e and the interx ertebral cartilages, and may 
simulate a pharyngeal lipoma Retropharyngeal abscesses m 
fected burs® pharyngeal cysts and sarcomas of various types 
may be difficult to differentiate on clinical exammation Un 
recognized aneurysms bulging the posterior and lateral walls of 
the pharynx have been incised for biopsy and may simulate 
lipoma Lingual thyroids unless cysUc degeneration is present, 
should offer no difficulty as their appearance is characteristic 
The treatment of these tumors like that of any other type 
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of slow growing cncapsuKted tumor of the pharjTix is surgical 
Remo\ al is most satisfactonly accomplished through the mouth 
when the size and position of the growth will permit Most of 
the pedunculated lipomas were readily remo\ed with either the 
cold or cautery snare In Frasers case the tumor in the lower 
part of the hypopharynx was rcmo\ed under suspension laryn 
goscopy Kellner removed a fibrolipoma ‘ the size of a walnut 
from the nasopharynx through the nose In Hohlbcck s case 
removal through the mouth was accomplished after splitting 
back the cheek and prebminaiy tracheotomy The tumors with 
a broad base cannot be grasped by a snare and must be enu 
cleated This was possible through the mouth in a number of 
instances In Tille> s case the tumor was enucleated m this 
manner after prehmmaiy laryngotomy which became necessary 
as ether anesthesia was induced \\hen the sessile mass is 
either so large or situated so low m the hypopharynx that it 
cannot be taken out through the mouth removal through an 
external incision becomes necessary An incision along the an 
tenor border of the sternocleidomastoid usually gives the most 
satisfactory exposure General anesthesia is almost invariably 
required and prelimmarj tracheotomy is as a rule advisable 
even if the patient is having little respiratory difficulty Fre- 
quently as the patient loses consaousness marked respiratory 
obstruction develops due to relaxation of the pharyngeal muscles 
The prognosis foUowmg clean enucleation of a lipoma of the 
pharynx is good Recurrence not infrequently develops follow 
ing remov al of pedunculated tumors with the snare but thorough 
cauterization of the base of the pedicle with the actual cautery 
or diathermy should lessen this possibilU) 


r 



FURTHER STUPES ON THE EMPTYING OF THE 
GALLBLADDER 

GtORCE M Higgins asv Fr.vn'K C Man'n 


In “Surgical Clinics of Vorth Amenca,” October 1926, we 
reported certain of our condusions concerning the empt>nng of 
the gallbladder m some of the lower \ ertebrates and more com 
mon laboratory animals as follows (1) The gallbladder empties 
Its contents through the cystic duct, (2) the gallbladder empties 
by the contraction of its own mtnnsic musculature, (3) the 
‘'ecretory pressure of the h\er is not of any great significance 
in emptyang the Nesicle, and (4) mtra abdommal pressure is not 
a major factor m the discharge of bile from the gallbladder We 
^hall present here certain other experimental results that fur 
ther substantiate these conclusions 

Recent m^estlgators m the field of physiology of the gall 
bladder are agreed that the gallbladder empties through the 
cystic duct, but the factors m\ohed m the actual discharge of 
bile mto the duodenum are yet debated questions McMaster 
and Elman, ^Miitaker, Boy den, and Higgins and Mann, ha\e 
submitted experimental endence showing that exacuation of the 
gallbladder is effected by the actixe contraction of the muscle 
lay er m the wall of the xtscus itself On the other hand ^\'mhel 
stem and Aschner, Copher, Kodama and Graham Burget, and 
others, conclude, also on experunental exndence, that other fac 
tors, extraneous to the gallbladder itself, cause the xe^icle to 
®uipty These authors regard the gallbladder as but a passive 
agent m the flow of bile, and behexe that the toniaty of the 
duodenal wall together with peristalsis, the elastraty of the gall 
bladder and mtra abdommal pressure are the essential factors 
in the flow of gallbladder bile 

It has not been proxed that the gallbladder empties its con 
tents m response to extraneous pressure and the exidence sub* 
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mitted m support of this theory is speculative rather than 
actual Cannon has shown that the intact abdomen is com 
parable to an hydraulic diamber, so that pressure applied by 
inspiration would be equally effective on all portions of the 
biliary and the gastro intestinal tracts and, as a result, could 
not be effects e in emptying the viscus 

Changes in intra abdominal pressure might be a factor w 
the emptying of the gallbladder it the increase in in tra abdominal 
pressure could be exerted on the wall of the gallbladder before 
the duodenal wall is reached or if the duodenal wall were m 
capable of being affected by the change m pressure Neither of 
these postulates have so far been proved Studies now m progress 
at our laboratory show that the gallbladders of laboratory am 
mals empty under experimental conditions m which mtra 
abdominal pressure is entirely eliminated Two copper tanks 
electrically heated and ihermostaticall) controlled, have been 
constructed one suitable for smaller animals rabbits and guinea 
pigs, and the other for dogs Each tank has an opening m one 
end sufficiently large to permit the protrusion of the head of the 
animal under observation so that normal respiration may con 
tmue dunng the experiment In this way the abdomen of the 
subject may be opened under proper anesthesia, and the liver, 
gallbladder and duodenum carefully exposed The entire body 
is then immersed in physiologic sodium chlorid or Ringer s solu 
tion, the temperature of which is kept at from 37® to 39® C 
Under these conditions the gallbladder and the entire biliary 
tract remam constantly visible and direct studies of the process 
of emptying are made possible Thus far we have studied the 
mechanism of the flow of b'le m both rabbits and guinea pigs, 
m these animals the exposed gallbladders usually empty m re 
sponse to the fat meal, known to induce the discharge of gall 
bladder bile in the intact ammal Observations on the guinea 
pig entirely confirm the results of our earlier studies on the 
physiology of the entire extrahepatic biliary tract m this animal 
Gallbladders of animals under the experimental conditions de- 
scnbed, do not empty until after the administration of the test 
meal either by mouth or directl> into the duodenum, the re 
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sponse IS not rapid, but the \cside contracts gradually and in 
two or two and a half hours evacuation is complete It thus 
seems certain that any extraneous pressure, such as intra- 
abdominal is not necessary in the emptying of the bilnry vesicle 
m these species 

The exact relationship of the sphincteric mechanism at the 
duodenal end of the common bile duct to the physiology of the 
gallbladder is not certainly known Some workers in the field 
are of the opinion that a true sphincter of the common duct 
wholly apart from the duodenal muscularis does not exist, but 
that the discharge of gallbladder bile is due wholly to the state 
of tonus of the smooth muscle layer of the duodenal wall When 
tonus in the duodenum is high a sphinctenc effect is induced 
by the muscularis on the common duct, and the flow of bile is 
stopped On the other hand when experimentally or normally, 
the tonus is lowered the sphinctenc effect is removed and bile is 
permitted to flow from the \esiclc, aided by what is known as 
elastic recoil ” Anatomists arc not m entire accord as to the 
extent of a muscle layer at the end of the common duct wholly 
apart from the musculans of the duodenum Most students 


working on the structual relationships of the biliary tract have 
recognized a distinct anatomic sphincter of the common duct 
apart from the duodenal musculature Numerous papers on the 
anatomy of the sphincter of the common duct are available, 
but no attempt is made to review them here, as that has been 
done recently by Giordano and Mann In animals, such as the 


guinea pig and the rabbit in which the common duct passes more 
or less directl} through the duodenal wall the distal portion of 
the duct possesses abundant circular muscle fibers which con 
tract rhythmically in association with the flow of gallbladder 

bile This IS especially true in the guinci pig By simple exjicn 

ments performed m this hlwratory recently, we demonslrited 
on a senes of animals tli it there is 1 1 lytr of musch around i n 
duodenal portion of i)u fommon du<t f-uflieifnl fo liililbll tin 
outflov of blit, V In n prop* rly tillmiihl. fl Hu “J ' xpi rhn< nlrt 
were as follovh IJnd*r ttiiT amsihi'-Ii tin Mil iry (rml m 
do^s, rabbits ind guim i pigs wis ixpi^d and a (aniinla w/i 
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inserted into the common duct pointing to^\ard the duodenum 
The duct with the cannula in place was then carefully dissected 
atvaj from the duodenum so that all portions of the intestinal 
wall were remo\ed and the intact duct together with the can 
nula alone remamed The distal portion of the duct was then 
connected with a pressure bottle containing Ringers solution 
kept constantly at body temperature The distal portion of the 
duct which was dissected axvaj from the duodenal wall of the 
animal was placed on the points of an electrode The warm 
Ringers solution was then passed through the duct and the 
rate of flow m drops was recorded on a revolving drum before 
during and after brief periods of clectncal stimahtion of the 
region of the spluncter It was e^^deIlt that short stimulation 
of a restricted portion of the duct would induce contraction 
sufficient to produce a pre^ure greater than the secretory press 
urc of the liver or the contractile force withm the gallbladder 
Therefore it seems possible that a mechanism does etist at the 
lower end of the common bile duct, wholly apart from the duo 
denal wall which when properij stimulated may etert pressure 
sufficient to bear significant relationship to the flow of bile 
TurthermoK it xyould appear that a more effective sphinc 
tenc mechanism of the common duct is present m those animals 
with a gallbladder than m those without one If an animal is 
hghtly etherized and the duodenal wall carefully opened opposite 
the site of the papillary onfice one may observe for continued 
periods the manner m which bile is discharged into the duo 
denum In those animals possessed of a gallbladder bile emerges 
from the common duct in intermittent spurts as though ejected 
by successive muscular contractions while m animals such as 
the rat or the pocket gopher normally without a gallbladder 
bile flows more or less continuously over the mucosal surface 
The manner of discharge then m the two animals is entirely 
divergent m one successive intenmttent spurts m the other a 
continuous e\ en flow (fee is led to conclude that some regula 
tor) mechanism exists m the amunon duct of animals w ith a 
gallbladder apart from the duod«ial wall which may modify 
the manner in which bile is discharged* 
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In the foregoing observations there is no evidence that peris- 
talsis was a factor in the flow of bile in the two animals. Bile 
was discharged from the hepatic tract when there were no visible 
signs of peristalsis. Although the sphincteric medianism in 
some animals is actively muscular it probably docs not affect 
the evacuation of the gallbladder, although it may modify it. 
In the guinea-pig, for e;rample, the distal end of the common 
duct is enlarged to form a pulsating ampulla guarded above by 
a highly contractile sphincteric mechanism; but neither of these 
secures the discharge of gallbladder bile. WTiitakcr has shown 
experimentally that when the common duct is patent and 
hepatic bile is passing into the intestine in response to the ad- 
ministration of bile salts, the gallbladder remains distended with 
bile. Furthermore, the sphincter may be dilated or cut, and the 
common duct itself may be severed, but the viscus will not 
empty until stimulated either experimentally or by digestive 
products. 

Studies on the emptying of the gallbladder included ob- 
servations on fish, certain amphibia, certain birds, and many 
mammals. In all of these vre are led to conclude that the gall- 
bladder empties by the contraction of a muscle layer within the 
wall of the gallbladder. Among fishes in xvhich the gallbladder 
empties completely following the usual fat diet, changes in intra- 
abdominal pressure due to respiration, arc, of course, absent, 
and it is questionable to what extent peristalsis or sphincteric 
activity is involved. The wall of the gallbladder is certainly 
vastly thicker in the emptied vesicle and the picture is one to 
suggest the contraction of the muscle layer. Numerous observa- 
tions have been made on growing and adult chickens and in 
all of these it is found that both the gallbladder and the duct 
leading to the duodenum arc muscular and contractile. If a hen 
is lightly anesthetized and the cavity of the body opened, it is 
possible to empty the gallbladder by stroking it gently with a 
blunt instrument. Contraction waves arc induced, and one may 
witness the course of the muscular contraction as it arises on the 
fundus of the gallbladder and extends on to involve the entire 
duct to the duodenum. The same waves of contraction charac- 
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tenze the activity of the hepatic duct in the pigeon This bird 
IS normally without a gallbladder but the hepatic duct possesses 
suffiaent smooth muscle tissue so that its contraction induces 
the formation of a wa\e which arises at the hilus of the Iner and 
passes to the duodenum thus insuring the discharge of bile 
From these examples it is seen that in birds the discharge of 
bile IS certainly made effectne by the degree of muscular activity 
of the extrahepatic biliary tract 

In certain mammals at least this same interpretation be- 
comes imperati\e Authorities differ however as to the rela 
ti\e importance that may be attached to the muscle layer within 
the wall of the gallbladder It is ceriam that there was a well 
defined smooth muscle layer m the gallbladders of animals 
studied and the manner of the evacuation of the gallbladder 
demonstrates that contraction of this muscle layer is the major 
factor in the process 0 / emptying We have recentij studied 
and reported on the anatomy and the physiology of the entire 
extrahepatic biliary tract m the common guinea pig In our 
earlier report (Surgical Clmics of North America 1926) we re 
corded certain observations on the emptying gallbladder in these 
animals all tending to support the interpretation that muscular 
activity IS the primary factor More recently the scope of the 
study has been extended and with the aid of the thermostatically 
controlled tank we have been able to observe under more nearly 
normal conditions the emptying of the gallbladder in this animal 
The gallbladder of a guinea pig fasted for eighteen hours is 
usuallj well distended with bile and in size approximates the 
proportions of a hickory nut The wall of the gallbladder is 
relatively transparent and the finer network of capillaries is 
readily discernible A microscopic section of such a distended 
vesicle shows it to be composed of four layers more or less defi 
nitely delineated mucosa fibro elastic la.} er muscularis and 
outer serosa Of these layers the mucosa and the serosa are 
partially independent of the others but on the other hand 
there is considerable mterminghng of the elastic fibers with those 
compnsing the smooth muscle layer In the distended state 
the mucosa comprises a sm^e layer of columnar cells with 
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centrall) or basally located nuclei, and, as a rule, the folds, 
crypts or glands, which normally characterize the mucosa of 
gallbladders of higher mammals, arc entirely lacking By the 
use of differential stains, such as Mallory^'s, or van Giesen’s, the 
extent of the elastic tissue and the smooth muscle fibers is de 
termmed Chiray and Pavel hive recently studied the muscle 
layer of the gallbladder in the guinea pig and have shown that 
the musculans comprises an outer layer of fibers of varying size, 
which course largely at right angles to the major axis of the 
\esicle and an inner layer of fibers which course in a more 
longitudinal direction parallel to the major axis The fibers 
composing the network are usually not parallel but diverge from 
one another, forming an extensive network of roughly oval mesh 

In a contracting gallbladder, emptying either as a result of 
normal processes or by experimental means such as electrical 
stimulation, the changing contour of the vesicle is usually one 
which could only be the result of an anatomic distribution of 
muscle fibers such as Chiray and Pavel describe In our earlier 
observations we noted that there were no contractile waves such 
as characterize the movement in peristalsis, but that separate 
areas of contraction, which gradually merged, finally effected the 
discharge of the contained bile In our more recent observations 
on the normal animal in the tank, or on the gallbladder when 
electrically stimulated, we have seen the contraction of the 
separate areas so pronounced as to form small herniations over 
the surface of the vesicle These herniations are of v arying size 
and It would appear that they occur in the emptying of the vesicle 
as a result of the peculiar arrangement of the smooth muscle 
bundles of the musculans described by Chiray and Pavel These 
first appear over the region of the fundus and gradually increase 
m number and extent until the entire surface of the vesicle is 
uivolved, so that usually a completely emptied gallbladder is 
covered with small nodules or herniations, which give it a 
peculiar, knotted appearance 

Although the majonty of our observations have been made 
on the intact animal given the usual fat diet, we have demon 
strated time and again the rapidity with which the gallbladder 
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empties in response to slumiUilion either dectncal or median 
ical Absolute uniformity m the response of the veside to 
stimulation of course does not exist Living tissue reacts dif 
ferently at aarying limes to the same environment so that 
occasionally gallbladders were encountered in which the re- 
sponse of the contractile mechanism to the stimulation eraplojed 
was either long deferred or entirely absent Simple strolong of 
the vesicle with a blunt instrument usually incites the contractile 
mechamsm to activity so that one may readily see the origin 
and rate of change of these small herniations Better still 
perhaps are the results which ensue on very brief penods of 
electrical stimulation A slight contact with a small current is 
invariably sufficient to male contraction of the muscle bundles 
and one may tune the interval necessar> to evacuate the gall 
bladder completely by this method Observations on a large 
number of fasted guinea pigs were made to determine the in 
terval of time requited to empty a well distended gallbladder 
following brief stimulation by an mduction current In each 
animal so observed the duodenum was suspended well above the 
level of the gallbladder so that gravity could not be a factor m 
the flow of bile from the vesicle In some animals the response 
of the musculans to the electrode was immediate while in 
others the action was delayed In each case no doubt the 
response produced was the result of numerous factors The 
particular physiologic tone of the musculans stimulated to 
gether with tonus of the duodenum and the status of the sphincter 
of the common duct are factors which would modify the rate 
at which the veside might empty Accordingly there was a 
wide range in the interval o! time from the moment the stimulus 
was applied to complete evacuation varying from three to 
seven minutes 

Histologic studies of a contraclmg gallbladder are of striking 
interest The inner surface of the mucosa of a distended gall 
bladder is practically smooth but immediately on contraction 
numerous small folds of the muaisa extend into the lumen of 
the veside The cells composing the mucosa become even more 
compressed and frequently cdls come to he superimposed as 
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though thej ere literally forced one over the other As further 
contraction ensues, the folds of the mucosa become more pro 
nounced, and in\ olv e the entire lumen of the vesicle T requently 
sections of a gallbladder in the contracted state have been 
noted m which corresponding folds of opposing sides of the 
gallbladder have become contiguous, forming an extensively 
branching neti\ork of such folds As these folds form, the elastic 
tissue extends out into them as wedges between the layers of 
the mucosa, but the smooth muscle tissue remains restricted to 
the external portion of the wall of the contracting vesicle The 
muscle fibers are correspondingly shorter and the entire wall is 
relatively thicker, all of which substantiates our contention that 
the entire process of emptying is a function of this muscle layer 
Furthermore, dunng contraction large crypts arise within the 
elastic layer, formed by out pocketings of the mucosa into, the 
outer layers of the veside These crypts or sinuses communicate 
hy small ostia with the gradually decreasing lumen of gallbladder 
Our observations on the emptymg gallbladder of the guinea pig, 
considered from the physiologic, the anatomic or the histologic 
Viewpoint, leads us to conclude that the gallbladder empties its 
hile by the contraction of its mtnnsic musculature, m conjunc- 
tion with the sphinctenc mechanism Q,t the lower end of the 
common bile duct 

The mating factors which cause the gallbladder to contract 
are still unknown Boyden, and others, have secured partial 
emptying of the vesicle by merely inserting a hypodermic needle 
into an animal which indicates that the response might be 
sympathetic In expenments on the human subject, Boyden 
has secured a response in the gallbladder within a few minutes 
after a meal of egg yolk and cream Thus far our observations 
have led us to conclude that the factors inciting contraction of 
the gallbladder were in some way associated with absorption 
We have never witnessed even partial emptying immediately on 
the administration of the test meal in any of our experimental 
animals It was not until a certain amount of digestion had 
ensued and until the lacteals of the intestinal mesentenes were 
at least partially filled that the gallbladder began to empty 



1548 GEORGE M HIGGINS, FRANK C MANN 

empties in response to stimulation either electncal or median 
ical Absolute uniformity m the response of the \eside to 
stimulation of course does not exist Lmng tissue reacts dif 
ferently at varying times to the same environment so that 
occasionally gallbladders were encountered in which the re 
sponse of the contractile mechanism to the stimulation employed 
was either long deferred or entirely absent Simple stroking of 
the veside with a blunt instrument usually incites the contractile 
mechanism to activity so that one may readily see the ongin 
and rate of change of these small herniations Better still 
perhaps are the results which ensue on very brief periods of 
electncal stimulation A slight contact with a small current is 
m\ ariably sufficient to incite contraction of the musde bundles 
and one may time the interval necessary to evacuate the gall 
bladder completely by this method Observations on a large 
number of fasted gumea pigs were made to determme the m 
terval of time required to empty a well distended gallbladder 
following brief stimulation by an induction current In each 
animal so observed the duodenum was suspended well abo\ e the 
level of the gallbladder so that gravity could not be a factor m 
the flow of bile from the veside In some animals the response 
of the musculans to the electrode was immediate while in 
others the action was delayed In each case no doubt the 
response produced was the result of numerous factors The 
particular physiologic lone of the musculans stimulated to 
gether with tonus of the duodenum and the status of the sphincter 
of the common duct are factors which would modify the rate 
at which the \eside might empty Accordingly there was a 
wide range in the interval of time from the moment the stimulus 
was applied to complete evacuation varying from three to 
seven mmutes 

Histologic studies of a contracting gallbladder are of striking 
interest The inner surface of the mucosa of a distended gall 
bladder is practical!) smooth but immediately on contraction 
numerous small folds of the muoisa extend into the lumen of 
the vesicle The cells composing the mucosa become even more 
compressed and frequently cdls come to he superimposed as 
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bile This condition ^\iis found repeatedly, onlj rarcl\ was 
there evidence that any empt>mK of the vnscus had occurred 
Since vie could not expect feta! gallbladders to emptv when the 
stimulus to cause emptjmg of the inaternal gallbladder was 
absent we graduallj prolonged the mtcnal between the giving 
of the food and operation m successive expenments \\^e learned 
that It was not until after ten or twelve hours had elapsed that 
there was an> response vvilhm the gallbladder, and even this 
response was slight m most of the dogs explored In other 
words, we were forced to the conclusion that the gallbladders 
w pregnant dogs do not empty m the manner or to the degree 
that they do m the nonpregnant animal, Accordingly it would 
appear that pregnancy had an inhibitory effect on the emptying 
of the biliary vesicle 

In order that our study of the relationship of pregnancy to 
the gallbladder could go on, and since pregnant dogs although 
entirely satisfactory animals, could not always be secured in 
suficient number, we selected the common thirteen striped 
gopher for further observation Soon after these animals emerged 
from hibernation when they were at the height of sexual acUv 
ffy large numbers of them were collected in the fields and 
brought to the laboratory for study Three groups of animals 
were used m the expenment, males, nonpregnant females and 
pregnant females, the males and nonpregnant females serving as 
controls 

The gallbladder of the striped gopher is of good size and when 
w'ell distended (as m the fasting state) it is about the size of a 
hazel nut When fasted males or nonpregnant females were 
given 7 c c of egg yolk and cream, by tube exploration four 
houre later showed that the gallbladder was invariably empty 
Here again the emptying was always associated with the extent 
of intestinal absorption for when the lacteals and the mesenteric 
fy’mph nodes were white, the gallbladders were empty In ani 
mals that were killed six or seven hours after ingestion of the 
fat meal the gallbladders were almost full The test for biU 
rubin concentration in these gallbladders show ed that they had 
emptied and that they were refilling at this time after the meal 
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These facts were mvanaWe for the thirteen stnped gopher 
that the gallbladder emptied completely m from three and a 
half to four and a half hours that it began to fiU in from five to 
SIX hours and that at eight hours after the meal it was again 
distended wth bile 

The results of our sfudj on the pregnant gopher were \'astly 
different and agreed with our earlier observations on the gall 
bladders of the pregnant dog When a fasted pregnant gopher 
near term was given 7 c c of egg yolk and cream and killed 
four hours later the gallbladder was completely distended 
Even though we increased the interval of time between the 
feeding and the exploration of the animal ne never saw an 
emptied gallbladder m a gopher hte in pregnancy This was 
true even though absorption throughout the intestine was fairly 
complete The reaction of gallbladders of animals in early preg 
nancy differed somewhat m that emptying was partial ^Vhea the 
fetuses were but slightly larger than the fecal material wjthm 
the colon of pregnant animals the gaUbladder was partically 
emptied four hours after the usual meal of egg jolk and cream 
The degree of emptying of the vesicle seemed correlated with 
the extent of dev elopmenl of the young In pregnant females 
at about half term the gallbladders emptied slightly after the 
meal while m females at full term invanably the gallbladders 
were completely distended with bile four six or even ten hours 
following the meal 

Since our conclusions are based on obsenations of a large 
number of ^imals we are forced to conclude that at least m 
these specices gallbladder activity and pregnancy bear some 
sigmficant relationship to each other Just what this relation 
ship may be or now pregnancy modifies the discharge of gall 
bladder bile remains a problem for further study Inasmuch 
however as the gallbladders of gophers in early pregnancy emp 
tied partially and that the degree of emptying seemed in some 
way correlated with the size of the fetuses the question arose 
as to the beanng that intra abdominal pressure might have on 
the viscus W e were thereupon tempted to try a senes of expen 
ments in which we would simulate the pressure factor of preg 
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nancy Accordmfily, males, nonpregnant females, and females 
alreadj with >ouDg were lightly anesthetized, and, Using sterile 
technic, the abdomens were opened and paratBn balls, equal m 
displacement to the average uterus at term, were placed directly 
into the pentoneal ca\nty The animals speedily recovered, an 
in from ten dajs to two weeks thc> were gi\en tho usual test 
meal to determine whether or not the gallbladder could empty 
under the abnormal conditions When the animals were killc 
four hours followmig the meal, with but a few exceptions, t e 
gallbladders were completely empty In the cases in which t e 
gallbladder remamed distended, paraffin masses had moved for 
ward m the peritoneal ca\'ity and had become impacted against 
the gallbladder or the common duct, mechanically inhibiting the 
flow of bile In such cases edema of the gallbladder had de've 
oped and a pathologic condition modified the normal response 
However, m all other cases in which the foreign masses remaine 
apart from the biliary tract, the gallbladders emptied m the 
usual way These observations, although incomplete in many 
respects, and perhaps subject to a certain degree of criticism, 
lead us to conclude that the inhibition to the emptying o t e 
gallbladder of the pregnant animal is not correlated with a 
factor of mtra abdominal pressure Certain other factors, per 
haps of chemical or of metabolic nature, are involved, the de- 
termination of which are subjects for further study and resear 
Since the biliary tracts of various species differ so marke y 
both anatomically and physiologically, facts determined expen 
mentally must be applied cautiously to the human being How 
ever, it would seem logical to believe that m man there is also 
a special mechanism at the end of the common bile duct w ic 
has to do with the filling of the gallbladder, and that the gall 
bladder also empties its contents by its intrinsic rauscu ature 
If It IS found that the gallbladder of the pregnant woman does 
not empty in the same manner as that of the nonpregnant woman, 
one of the factors causing the high incidence of cholecystic dis 
ease, particularly gallstones, following pregnancy, may e e 
termmed 
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t/RIC ACID EXCRETION IN EXPERIMENTAL HEPATIC 
JNSUFHOENCy 

Jesse L Bolulw xkd Pr^vsk C Mann 


JiE marled increase m the unc acid content of the blood, 
tinne and tissues of dogs foUotting «inipletc reiTio\al of the 
ner immediatelj suggests that the liver is pnntanl> concerned 
< t e destruction of unc acid It has been shown that such 
e ruction nhiciti is rapid and marked m the normal dog does 
0 occur if (he liver is entirely temoaed The wide difference 
e neen the e-rcretion of unc acid by normal dogs fonlv a few 
/ m tisenty four hours) and the large amount evcrctcd 
y comp etely dehepatized anirnals led us to mvcstigate the unc 
^nder \anous experimental conditions In those 
lions in which the liver was definitely effected we found 
in the unc acid excretion which were sufficiently marked 
to irarranc their publication 

PI^EVIOUS WORK OW URIC AdD IN RELATION TO THE UVER 
^ Since several authors ha\e published general reviews of the 
u ject of unc acid metabolism only such articles as seem in 
inia(c y related to this study will be noted here A complete 
be obtained from the works of Tohn Rose Jones 
Ullmann and Tolm Berglund and Derick 
inkowski found marked decrease in the unc acid con 
^ent of the urme of geese following hepatectomy Admrnistra 
ion of urea to these animals did not increase the unc acid excre 
ion as It does in normal birds which clearly demonstrates that 
I ^ P^w-er of synthesis of unc acid from urea is lost when the 
of these animals is removed Von Alack repeating these 
^^erimtnts found that the unc aad did not entirely disappear 
fom the unne of dehepatized birds because of the two ^iources 
^ Unc acid m these animals namely throughout the body 
*555 
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from metabolic processes and in the hver as the result of its 
synthesis from urea which takes place only in this organ 

The ork of Pau low and his pupils is often quoted as demon 
strating that the li\er of mammals also plays a part in the 
metabohsm of uric acid Followmg the production of Eck fis- 
tula in dogs they found that the unne contained larger amounts 
of uric acid They attributed the excess unc acid m the unne 
to the failure of the liver to oxidize unc acid Abderhalden 
London and Schittenhelm found that this increase in the 
excretion of unc acid was compensated for by a corresponding 
decrease in the excretion of allantoin 

Perroncito remoxed the liver from dogs xvith Pck fistula so 
that there was no portal stasis The animals excreted unne con 
taming such high concentrations of unc acid that crystals pre 
cipitated on cooling Beside the large amount of unc acid 
excreted there was marked increase m the unc acid content of 
the blood Mann and Magath ha\e reported on this same ob 
servation folloxving hepatectomy in the dog Perroncito also re 
moved the h\er from dogs and simultaneously ligated the renal 
artenes and veins The animals survived for from one to four 
hours after operation dunng which time there was a definite 
increase in the unc acid content of the blood Control animals 
m which the renal artenes and veins were ligated as well as 
the common and cjstic ducts showed no increase in the unc 
acid content of the blood He concluded that the accumulation 
of uric acid in the blood of dehepatized animals was due to lack 
of destruction of unc acid 

Folin Berglund and Henck made an extensiv e study of the 
behavior of unc acid withm the body They attempted to de- 
termine the site of destruction of unc acid Thej demonstrated 
that unc aad injected intravenously in the dog was destroyed 
rapidly 70 per cent disappearing m the first ten minutes after 
injection Excretion of unc aad by the kidneys is a mmor 
factor m its disappearance because only traces of the injected 
aad are found m the unne and it also disappears from the 
blood rapidly even if the kidneys are removed The renal tissue 
m the normal dog seems to be the only tissue capable of absorb 
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mg uric acid from the blood stream since little can be detected 
in anj other e\en if the unc ncid content of the blood is greatly 
increased These authors therefore concluded that this rapid 
destruction of uric aad took place in the circulating blood 
Blood from the femoral artery and \ cm contained similar amounts 
of vine aad after injection and loss of uric acid could not be 
demonstrated m the blood passing through the hind leg of the 
dog The disappearance of unc acid from the blood follow mg 
injection into a dog with Eck fistula was also rapid Further 
e^jp^nments demonstrated that unc acid injected into the portal 
vein could pass through the liver since more unc acid was 
found in the kidneys than m the liver It was also noted that the 
unc acid in the hearts blood was greatlj increased and it was 
shovvn that unc acid could be absorbed from the intestine with 
suffiaent rapiditj to cause an increase m the unc acid content 
of the peripheral blood 

Bollman Mann and Magath found that large amounts of 
unc acid appeared m the unne of dogs following hepatectomy 
which also gives rise to an increase m the unc acid content of 
the blood Unc acid injected intravenously into animals follow 
tug hepatectomy may be almost quantitatively recovered m the 
unne Unc acid injected into animals with the liver and both 
hidnejs removed is slowly absorbed by the muscles so that it 
does not all remain in the circulating blood Determination of 
the unc acid content of the blood and muscles several hours 
later shows that the total amount is retained m the body and 
that but little of it could have been destroyed The unc aad 
accumulated m the body of the dog after hepatectomy and 
nephrectomy is of the same magnitude as that excreted by the 
kidneys after hepatectom> alone The uric acid excreted by the 
dehepatized animal is of the same magnitude as the allantom 
excreted by the normal dog The destruction of unc acid m the 
normal dog depends on the presence of the hver as this process 
ceases as soon as the liver is removed 

We have studied most of the tests that have been suggested 
for measunng hepatic function Normal animals animals with 
an Eck fistula animals with pemianentl> reduced amounts of 
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hepatic tissue, and animals with the li\er completely removed, 
were used From the data thus obtained we drew certain con 
elusions Tests for bilirubm in the blood, such as the van den 
Bergh, should be of value as a measure of a condition in which 
the li\er is either directlj or indirectly, but not necessarily 
exclusively, affected The physiologic basis for the use of the 
dyes which ha\ e been employed as tests of hepatic function is 
the fact that they appear to be excreted mainly by the liver 
There is definite experimental basis for the elaboration of a test 
of glycogen mobilization which might bear the same relation to 
the actixnty of the Uver m relation to carbohj drate metabolism 
as the quantitative bilirubm test docs to pigment metabolism 
The best test j et found of functional deficiency of the liver m 
the dog IS based on the facts that destruction of unc acid de 
pends on the liver, that this is the most easilj injured 0/ the 
known functions of the liver, and that the amount of und acid 
excreted in the urme appears to bear a definite relation to 
hepatic injury We found that a diet rich m nuclear material 
gave nse to increased excretion of unc acid and that the in 
crease m unc aad m the unne was greatest m animals m which 
the impairment of the liver was greatest 

Ullmann estimated the unc acid excretion of seseral groups 
of patients who had been on a punn free diet The only out 
standing relationship was found m the extremely high values 
obtained in cases of acute and subacute jellow atrophy, and 
the sex enty of the case could be judged by the amount of uric 
aad m the unne In many other conditions in which the User 
was imoUed, as hemolytic jaundice, obstructs e jaundice, cirrh 
osis, malignant metastasis to the lixer, and catarrhal jaundice, 
the excretion of unc aad was within normal limits 

experimental investigation 

Studies of unc acid melabobsm have been made in normal 
animals and these data compared with similar procedures in am 
mals with impaired livers These may be considered m three 
groups animals with obstructive jaundice following ligation of 
the common bile duct, animals with an Eck fistula (ligation of 
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the portal vein above an anastomosis of the portal vein with 
the vena ca\’a), and similar animals in which 3 jxirlion of the 
h\er had been removed surgically. Specimens of blood were 
obtained with a dn* s>-ringe from the jugular vein and mixed 
with powdered potassium oxalate in dn.' tubes. Specimens of 
urine were obtained from metabolism cages, or bv catheteriza- 
tion, and washing the bladder. If the urine was desired al 
definite inter\'al5. the animal was catfceterized and the bladder 
washed at the beginning and end of the desired period. The 
content of uric add in the blood and urine was determined bv 
the method of Folin and \Vu. 

^ The blood of the normal dog contains only a trace of uric 
&rid. This appears to be rather independent o: the diet and is 
Seldom found to be more than 0-3 mg. per cent. The amount of 
uric add excreted in the urine in twenty-four hours is likewise 
The fasting dog eaccretes only a few miXl'grams of uric 
aad a day, and onlj- a sligh: increase b noted when the acnnal 
is on an ordinar>- diet, ifeat feeding. 2(0 gm. of meat daily, 
increases the uric add excretion from 40 to 100 mg. a day with 

c average about dO mg. Uteu a diet rich in purins is fed to 
the normal dog the excretion of uric add b further bereased. 
hollowing an dnhteeu-fcour fast, animals fed 175 gm. of pan- 
^cas excrete bem SO to ICO mg. of uric add during the twenty- 
four hoars after feeding, with the average about I’^O mg. The 
re^ts obmbtd by observing the disaj^Jearance of ejected uric 
2dd from, the blcxvi are also bterestmg- Forty o: 

uric add for each fcilogram of bodj' weight were ejected bmi- 
■vmously 2 ^ uric -acid content of the blocd determined cvv. 

thirty, sixty, rrinety. gnd one hundred tweaty nrinutes 
aii-crward. In the norma! arrima! an berease 0 : frum 2 to o mg. 
of unc add for earh ifjO cx- of blood b obtabed a: the end o: 
tt^e cbntes after bjection: teu minute liter thb abx^jr 
^^Ppeared. and ririrty minutes after bjeccftn the uric-add 
otntent of the hWA b normal again. Oriy a trace c: uric add 
sppian ^ urine 2 : the end c: two hours. 

content rd the hWA rsnarns uerma! for the rirst rive cr sx 
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weeks of obstructive jaundice After this time a definite in 
crease in the uric aad content of the blood is frequently found 
and m se\eral instances we have noted marked nse m the unc 
acid content of the blood a few hours before death from con 
tmued obstructive jaundice If 40 mg of unc acid for each 
kilogram of body weight is injected intravenously it disappears 
from the blood at about a normal rate except m the later stages 
of obstructive jaundice During the terminal stages it has been 
found that the increased content of unc acid m the blood per 
sists for a longer time and that considerablj more of the m 
jected unc acid is obtained in the unne The amount of unc 
aad excreted m the unne in the early stages of obstructive 
jaundice remains within normal hnuts The feeding of a high 
nuclear diet (175 gm of pancreas) is not followed by a much 
greater excretion of unc acid than m the nonnal animal Dunng 
the later stages of obstructive jaundice this diet increases the 
unc acid excretion varymg from 200 to 500 mg a day We 
have not been able to determine any apparent relationship be 
tween the duration of the obstructive jaundice and the excretion 
of unc acid There does appear however to be a rough pro 
portionahty between the degeneration and atrophy of the liver 
as estimated by gross and microscopic examination and the 
amount of uric acid excreted This is more noticeable when the 
diet of pancreas is given 

Following the production of Eck fistula m dogs there is 
considerable although vanable atrophy of the hver This is 
evidenced by the reduction in the weight of the hver and also 
by the degenerative changes found in microscopic sections of 
these hvers The unc acid of the blood remains within normal 
limits after the Eck fistula has been established The disap- 
pearance of injected unc aad from the blood is delayed Follow 
mg the injection of 40 mg of unc acid for each kilogram of 
body weight of the animal there is an increase of from 3 to 
5 mg of unc aad for each 100 c c of blood five minutes after 
mjection Ten mmutes later the excess is only 1 or 2 mg and 
later there is a gradual decrease so that at the end of from 
ninety to one hundred twenty minutes the unc acid content 
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of the blood is normal again. From 2 to 10 per cent of the 
uric acid injected is recovered in the urine. The urine of the 
fasting animal with Eck fistula contains an increased amount 
of uric acid, but this does not appear to be related to the duration 
of the fistula. There is considerable variation from time to time 
in the amount of uric acid excreted and there is what roughly 
appears to be a corresponding variation in the hepatic atrophy 
present. The variations in the hepatic atrophy following Eck 
fistula seem to be partly attributable to variations in the blood 
supply to the liver (due to the ingress to the liv'er of collateral 
vessels from the surrounding structures and from what adhesions 
may be present) ; it would also appear that the nutritive state 
of the animal exerts a great influence on the condition of the 
liver. Following the feeding of 175 gm. of pancreas these ani- 
mals e.xcrete from 120 to 750 mg. of uric acid or an average of 
about 450 mg. a day. Estimations of the amount of hepatic 
atrophy, made either at e.xploration or at necropsy, indicated 
that much more uric acid was excreted when the amount of 
hepatic atrophy was greatest. 

Surgical removal of portions of the liver from animals with 
an Eck fistula is followed by only slight restoration of hepatic 
hssue; thus we have been able to reduce the amount of hepatic 
tissue permanently to only a small percentage of the normal, 
y careful dietary measures, animals so treated may be main- 
tained in good condition for several yeare, and after a short time 
tnere seems to be little change in the gross or microscopic ap- 
pearance of the hepatic tissue. The blood of these animals 
frequently contains increased amounts of uric acid. Large in- 
creases in the uric-acid content of the blood were found only in 
those animals from which so much liver had been removed that 
they survived operation only a few days. The injection of 
standard amounts of uric add into these animals produced a 
greater rise in the uric add content of the blood, and the dis- 
appearance of the increased content of uric acid from the blood 
was greatly delayed The delay in the disappearance of uric 
acid from the blood appeared to depend on the amount of 
hepatic tissue that had been removed from the animal. Greater 
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amounts of the unc acid could be recovered m the unne The 
urine from fasting animals m this condition contained from 
100 to 400 mg of unc acid a day When these animals were 
given a heavy meat diet more unc acid was excreted Follow 
ing the feeding of 175 gm of pancreas from 600 to 900 mg of 
uric acid was excreted or an average of about 700 mg The 
amount of unc acid excreted was quite constant for the indi 
vndual animals of this senes and increased in proportion to the 
amount of reduction of hepatic tissue (Tables 1-3) 
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ExcKEriov OF Uric Acid Following Feeding of Pnkcreas 10 Normvl 
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TABLE 2 

Excretion of Uric Acid Following Feeding of Pvncrevs After Eck 
Fistcla 
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TABLE 3 

txcsimo'. OF i;rjc Aan Fou.owi\c Feeding of P^screvs After 
Opeii.\tions o\ tiie Co)iho\ Dict knd Li'xr 
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DISCUSSION 

<io«bt th-it the dcstniciion of uric acid in 
otip vf entirely on the liNcr and it ^\ouUl seem from 

Knpai^d'^'^v'^^^ function of the li\cr is most eisih 

funcf k obtain cxidence of the impiirment of hepatic 

^ <f®^enmninp the rate of destruction of unc acid m 
anima *n nhich no other c\idcncc of decreased hepatic func 
th^t obtained There is also definite evidence to indicate 

^ t e destruction of unc acid is affected quantitatneh by 
*njur) to the liver 

ft nu^jht appear that the determination of the rate of dis 
appearance of excess unc aad from the blood uould be a most 
J ccti\e means of estimiting the functioning capacity of the 
^'cr Howe\er, there are two objections uhich should be raised 
to the use of injections of large amounts of unc acid as a test 
or hepatic function Tirst, injections of large amounts of uric 
acid produce severe lesions in the kidnevs and interfere with 
excretion The power of the Kidney to absorb unc acid from the 
blood is interesting since e,\tremel> high concentrations of uric 
aad are found onlj m the kidney after injection and this condi 
tion IS normal!) found in birds and reptiles which excrete unc 
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acid as a solid Second m man particularly, retention of unc 
acid in the blood ma> be caused by lesions of the kidneys, m 
the dog the presence or absence of the kidneys is without effect 
on the rate of disappearance of mjected unc acid from the blood 

Our results follo^Mng the feeding of pancreas or of any ma 
tenal nch m nucleins were satisfactory tests for hepatic function 
m the dog Since the destruction of unc acid has been found to 
take place in man although at a greatly reduced rate, it would 
appear that this method might be of some \alue m clinical 
studies of hepatic function 
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SOBACUTE, ACUTE, AND POSTOPERATIVE INTESTINAL 
OBSTRUCTION 

Waltman Walters 


Tiie difference between, subacute and acute intestinal obstruc- 
tion is not only the degree of obstruction but the intensity of the 
accompanying toxemia. Any condition tending to interfere with 
the neuromuscular control of any segment of intestine may be 
the cause of incomplete or subacute obstruction. In practically 
all such cases the disturbance of the resulting peristaltic action 
is not accompanied by disturbance of the blood supply of the 
intestine, in contrast to acute intestinal obstruction in which 
interference of blood supply to the involved loop of small 
intestine is not infrequent. 

SUBACUTE INTESTINAL OBSTRUCTION 
Usually the clinical picture of subacute intestinal obstruction 
is occasional vomiting, practically never fecal, a moderate de- 
gree of distention of the abdomen, a noticeable decrease in the 
amount of gas and fecal material passed from the rectum, and 
facies that would not lead one to suspect intra-abdominal lesion. 
The most characteristic example of tliis occurs in cases of neo- 
plastic lesions of the large intestine. 

In acute intestinal obstruction one has to deal, in most 
cases, not alone with the factors initiated by the obstruction, 
but with the toxemia resulting from a disturbance of blood 
supply of the involved segment of the small intestine which 
may become gangrenous. The clinical picture, therefore, differs 
from that of incomplete obstruction in that besides the vomit- 
ing. abdominal distention and constipation, the patients appear 
and are critically ill, and usually the vomiting is fecal in char- 
*567 
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actpr and there is fever increased pulse rate and leukocjtosis 
Under such circumstances immediate operation is necessary since 
relief of the obstruction is paramount 

The frequency with which an appendix repeatedlj insulted 
by infection may give nse to marked mdurative perityphlitis 
was alluded to in the Surgical Clinics of North Amenca last 
year and a safe method of conmg out the appendiceal mucous 
membrane m such cases was described 

In a recent case in which operation was performed the in 
flammation and induration had preceded to such a stage that 
incomplete intestinal obstruction had occurred with blocking of 
the ileum at the cecum In brief the patient a woman aged 
forty seven gave a history of having had repeated attacks of 
acute appendicitis for twenty years During an attack live 
years previously she was extremely ill and was told by her 
ph>sician that the appcndw had perforated In June 1926 she 
had a severe attack of epigastncpam which left her with residual 
soreness in the appendiceal area This soreness and pain was 
aggravated by eating Of late she had had spells of vomiting 
She noted a marked decrease m the ability to pass gas and fecal 
material from the rectum 

On physical examination penstaltic mov ements of the mtes 
tine could be discerned in the lower part of the abdomen with 
the penstaltic current from left to nght There was a nuld 
degree of abdominal distention 

At operation a mass 7 5 cm in diameter consisting of the 
cecum and a small remnant of the appendix was found The 
mdurative inflammation had obstructed the terminal ileum so 
that the wall was ballooned approximately to four times normal 
siae and resembled the large intestine After the terminal ileum 
had been emptied of approwmatelj 500 cc of fecal like mate 
rial the remaining segment of appendix was remov ed and ileo 
colostomy performed (Fig 749) The patient made an exceffent 
recovery and a letter from her m August, 1927, stated that she 
had remained well and had gamed several pounds m weight 
The tendency for mcreasing pam in the lower nght side of 
the abdomen after eating in other types of incomplete mtestmal 
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obstruction adjacent to the terminal ileum appears to be a rather 
constant factor It i\as present m a young man aged twenty 



F g "49 — Infection of cecum xMth an ileocolostomy made to ascending colon 

se\en who had had intermittent attacks of knife like pains o\er 
the nght lower quadrant of the abdomen for about two months 
The attacks lasted for about fi\e mmutes and were succeeded 

\OL. 7 — 99 
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b} residual soreness of about ten minutes The pam radiated 
toward the na\el and although frequently accompanied by 
nausea, there had been no % omiting 
At operation ileocecal intussusception was found and reduced, 
and appendectomy performed. In order to pre\ent recurrence 



K 751 Tumor of duodenojejunal angle with opening made between duo- 
num and jejunum Insert Incisions which are to be approximated 


o mtussusception the cecum and ileum were sutured to the 
paneta peritoneum (Fig 750) The frequency' of intussusception 
m a u ts is quite low The short duration of the knife-like pains 
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and their mtemnttent appearance was a signal of disturbance 
of small intestme motihty 

Studymg the relative frequency of carcinoma of the small 
and large mtestines and stomach at the I>rayo Chnic Judd in 
1919 noted twenty four caronomas of the small mtestine as 
compared with 1 822 of the large mtestme and rectum and 
1 689 of the stomach Eleven occurred m the jejunum five in 
the duodenum and six in the ileum 

Clark, m a recent paper reported a case of carcinoma of the 
ileum and summarized the literature on carcinoma of the small 
intestme 

December 2 1926 I operated on a woman aged sixtj five 
for incomplete intestinal obstruction from a neoplasm probably 
carcinoma attached to the bod> of the eleventh and twelfth 
thoracic veitebta: and producing obstruction at the duodeno 
jejunal angle fFig 751) She complained of having expenenced 
dull pain in the left upper quadrant of the abdomen for two 
months indefinite cl>spepsia with increasing constipation and 
loss of 13 pounds in weight 

Nothmg abnormal was felt on palpation of the abdomen 
A gastric test meal showed absence of free h>drochlonc acid 
Fluoroscopic examination of the stomach and duodenum showed 
marked obstruction 30 cm from the pylorus The patient com 
plained of fullness m the stomach subsequent to the fluoroscopic 
examination and the passage of a stomach tube disclosed gastnc 
retention of 2 000 c c The blood was practically normal urea 
42 mg for each 100 c c chlorides 640 mg and carbon dioxide 
combming power 45 per cent by volume 

At operation a fixed tumor S cm m diameter was found at 
tacbed to the eleventh and twelfth thoracic vertebra; which was 
obstructing the duodenojejunal angle The fixation of the tumor 
made its removal impossible The walls of the duodenum were 
hypertrophied and the caliber was mcteased considerably above 
normal Duodenojejunostomy was performed with relief of the 
obstructing symptoms 

The patient gamed considerably in weight August 1927 
she returned for examination, complaining of pam along the 
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distnbution of the nerve roots of the ele\ enth and U\ elfth dorsal 
nerves Again, nothing abnormal was found on examination of 
the abdomen and pelvis Roentgenograms of the spine, how 
ever, showed considerable destruction of the eleventh and twelfth 
dorsal vertebrae, apparently from a growing neoplasm 

ACUTE INTESTINAL OBSTRUCTION 
The incarceration of a loop of small intestine w ith strangula- 
tion of Its lumen and blood supply in an old inguinal or femoral 
hernia, is one of the most common causes of acute intestinal ob- 
struction The danger in strangulated hernia is dependent on 
the degree of strangulation and the possibility of gangrene, while 
the risk of operation depends on the patient's general condition 
as well as the extent of the operative procedures necessary to 
sav e life The simple procedure of incising under local anesthesia 
and draining such a strangulated loop, may save the hfe of an 
elderly patient Later, entero anastomosis or resection of the 
intestine may be performed when the toxemia of obstruction and 
strangulation are not insurmountable handicaps 

In one case that of an elderly woman, aged seventy nine, 
with a strangulated hernia of twenty four hours' duration, the 
gangrenous loop of small intestine was removed extrapentoneally 
as It lay in the inguinal canal A catheter sutured into the 
proximal end of the intestine served as an enterostomy and a 
clamp placed on the lower end of the intestine distal to the 
gangrenous area permitted extrapentoneal resection of the gan- 
grenous segment (Fig 752) The extrapentoneal resection, with- 
out attempting entero anastomosis, was undoubtedly a hfe 
savang procedure 

The patient was out of bed on the fifth day followmg opera- 
tion, and was able to return to her home, about fifteen miles 
distant, at the end of two weeks The reestablishment of intes- 
tional continuity by the damp pressure necrosis method of 
Mickuhcz nas contemplated Unfortunately, her condition 
never permitted this, she died some weeks later 

A man, aged seventy seven, entered the hospital complaining 
of vomiting and constipation for three and a half days High 
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The term “fistula m ano” designates a discharging smus or 
sinuses with one or more openings in the anal canal and an open- 
ing or openings externally or into a neighbonng viscus (vagina, 
bladder, urethra, uterus, prostate, seminal vesicles or bowel) 
The anus is always the pnmary seat of the disease and from the 
onginal infection in one or more of the anal crypts, the disease 
progresses through vanous stages to fistula formation It is im 
portant to keep this m mmd, because m the search for the in- 
ternal opening there is a general tendency to pass beyond the 
margin behind which the crypts are situated and look too high 
With few exceptions, these internal openings are in the anal 
crypts, recognition of this fact will aid one matenally m ferret 
mg out the tracts to their origin a procedure which is indis 
pensable if cure is to be attained 

INCIDENT 

During the period from Januarj 1, 1922, to December 31, 
1926, there were 721 cases of ischiorectal abscess and anal 
fistula observed at the Mayo Clinic, an incidence of 0 23 per 
cent of all registrations Dunng the same five years there were 
16,425 patients suffering from rectal complaints and the inci 
dence of anal fistuh and ischiorectal abscess among this group 
u as 4 38 per cent 

The distnbution according to sex showed a definite prevalence 
among males There were 445 males (61 71 per cent) and 276 
females (38 29 per cent) The average age in the senes was 
about forty one years Only eight patients were less than 
twenty years of age, and 547 (75 8 per cent) were between the 
ages of twenty and fifty years 
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EMBRYOLOGY 

A proper concept of the development of anal fistula can be 
based only on a clear understanding of the embryologic and 



Fig 755 — Diagrams to illustrate the formation of the anus and the pectinate 
line (From Pennington ) 

anatomic characteristics of the pectinate line Pennington pro- 
vided an admirable description of this in his textbook on the 
rectum, anus, and pelvic colon 



Fig 756— Dentate line, paptlls of Morgagni, horizontal folds and anal 
sphincters, a, ci>pt of Morgagni. 

In the embryo the hmd gut projects downward to meet the 
proctodeum (Fig. 755, a, b, c), ultimately forming the pectinate 
line where the skin unites with and overlaps the mucous mem- 
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bnne in a serrated margin The skin projections are the papiUai 
'ind the crypts behind them vere first described by Morgagni 
and bear his name, as do also the folds knoivn as the columns of 
^forgagni (Fig 756) These are horizontal folds of mucous 
membrane which result from the purse string effect of the in 
temal sphmcter around the lowest segment of the rectum 

ANATOMY 

The pectinate line or dentate margin is an important ana 
tomic landmark since at this level there is a change m the ar- 
rangement of structures above and below it (Fig 757) as follows 



C&val clt^ulalton 

Ccf^fceospnal ne«'vo al/tr^alcs 

fpain) 

75/ Diagram of the nervous vascular and lymphatic supply above and 
below the pectinate line (From Pennington ) 

Arteries —The superior hemorrhoidal artery arises from the 
mfenor mesenteric and, with the middle hemorrhoidal whidi is 
enved from the internal pudic or inferior vesicle, supplies the 
rectum and anus down to the pectmate line The source of the 
middle h(.morrhoidal is inconstant, sometimes it arises from the 
mtern-vl iijac The inferior hemorrhoidal arterj onginates as a 
ranch of the internal pudic and supplies the anus, posterior 
perineum, levator am and the anal sphincters with from one to 
four branches 

Veins — The superior hemorrhoidal vein collects the blood 
from above the dentate margin and empties it by way of the 
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infenor mesentenc into the portal circulation, whereas the m 
fenor hemorrhoidal vein delivers the blood from the lower part 
of the anus and Us margins into the internal pudtc and thence 
mto the vena cava At the anus there is an anastomotic net 
work of the supenor middle and infenor hemorrhoidal veins 

Lymphatics — The supenor lymphatic zone drains the rectal 
mucosa into lymph nodes of the mesorectum and mesosigmoid 
The middle zone collects mto nodes about the middle hemor 
rhoidal artery The mfenor zone has from three to five trucls 
under the skm at the verge of the anus and drams through 
branches which pass over the penneum and into the inguma} 
nodes 

An interesting error m this connection ig worth relating 
A patient reported at a aty dispensary complaining of an ab- 
scess of the groin The abscess was ianced and because of the 
history of previous illnesses syphilitic treatment was instituted 
Time went on and the discharging smus m the grom persisted 
Ultimately the patient called attention to the fact that he had 
complained at his first visit of anal pam during and after 
defecation and that the pain had persistently grown worse. 
Eitanunation of the anus revealed a fissure, this was excised 
and the discharging smus in the grom healed promptly i 

Nerves —The nerve supply above the pectinate line is &ym\ 
pathetic and below it is cerebrospinal Hence the slightest 
trauma to the papilla: or the anal margin is very painful, wherea< 
trauma to the rectal mucosa itself is unproductive of discomfort 
It IS because of this that we are depnv ed of an important dng 
nostic aid in cases of rectal and sigmoidal carcinoma Discom 
fort is not evident in these cases until the deeper penrectal and 
pelvic structures are involved, or until obstruction causes dis 
tention of the colon above the lesions 

ErnoLOGy 

Whenever fistula m ano is bemg discussed someone mxanbly 
interjects a query as to its etiology ImmediateK , the subject 
of tuberculosis claims attention and the condusions depend on 
the nature of work bang done by the debaters, the general 
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sutgeoa ieaning away from the agnifit^iice of tuberculosis iss a 
ci'ise, and the speciaUst in tuberculosis empliasizing vt. There 
3 time when many thought that practicaily every case of 
s am-ano was caused by tuberculous invasion of the ischio- 
There are few who maintain this viewpoint now, 
jL _ recently, while corresponding with a number of au- 
onties in tuberculosis hospitals in the United States, I received 
es ofa startling character from two of them. One expressed 
1 IS belief that “ah anal fistulas and ischiorectal abscises” 
3re tuberculous^ and another thought that the “incidence of 
erculosis in anal fistula is at least 90 per cent.*' All of the 
fitters that 1 received contained statistics which I am present- 
in order to show the frequency of anal fistula and Ischio- 
rfictal abscess in cases of tuberculosis. 1 collected 9,668 cases in 
of the leading tuberculosis hospitals in this country and 
fiiund a total oE Shi (2.73 pet cent) with anal fistula or ischio- 
rectal abscess. Hennigar, of the Trudeau Sanitarium, states 
that since 1909 there have been 4,160 patients in that institution 
In the same period there were twenty-one cases of fistula-in-ano, 
and twenty-three cases of ischiorectal abscess. The incidence of 
the two diseases combined was thus just over 1 per cent. 

heslie collected significant data and found that “the inci- 
dence of abscess and fistula in tuberculous individuals is 2.3 per 
cent." He found also that in two large general hospitals there 
Were fifty-fvve cases of fistula in a total registration of 9,029, an 
incidence of 0.60 per cent. He believes that “fistula-in-ano is 
associated with pulmonary tuberculosis in such a relatively high 
percentage of cases as compared rath any other group as to 
indicate causal relationship ” In this opinion 1 agree wth him. 

In the group of 721 cases occurring in the Mayo Clinic from 
1922 to 1926, inclusive, there was evidence which pointed to 
associated tuberculosis in eighty-three (11. S per cent). This 
evidence was furnished by roentgenograms of the chest, physical 
examination and tissue examination. Of 119 pathologic e.ram- 
inations of fistulous tissue, tuberculosis was reported in ten. 

In any study it is only possible to show evidence indicating 
the connection between the fistula or abscess and tuberculosis 
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as a cause This is due to the fact that one cannot even in a 
fair percentage of cases accurately determine the presence of 
tuberculosis by examination of the fistula itself One authonty 
will maintain that guinea pig inoculation is the most valuable 
method of diagnosis and adds that it is positive m 20 per cent 
of all cases Others have favored microscopic examination of 
the tissues or smears taken from the discharges But none of 
these methods is infallible and the result is that all laboratory 
methods as well as clinical investigation must be relied on to 
determine the nature of the lesion 

From the standpoint of fistula m ano however the anal 
crypts are the important consideration and it is wnthin these 
little pockets that the infection begins which ultimatelj results 
in the formation of the fistula It has usually been said that 
fistulas about the anus onginate as abscesses but this is scarcely 
true TJie abscess is an important stage m the dev elopment of 
the fistula but the origin of the abscess as well as the fistula is 
the infection that begins in the anal crypt 

PATHOLOGY 

Infection may be provoked by any condition which trauma 
tizes the crypt such as foreign bodies overstretching due to 
constipated stools and diarrhea (Fig 758a) This may be 
called cryptitis since with this infection an inflammatory re 
action is set up m the crypt and the tissues surrounding it 
Edema ultimatelj closes the crypt openmg as the papilla be 
comes enlarged and often adherent and a pus pocket develops 
whence the burrowing process begins and extends m vanous 
directions The fistulas most commonly pass between the ex 
temal and the internal sphmcters of the anus Next m fre 
quency is the tract which passes externally to both muscles and 
third the type which goes through the body of the external 
sphincter 

I do not make a definite classification because there is no 
advantage to be gamed by it and there are some disadvantages 
the supposed incomplete external fistula is an impossibihtj 
Such a condition implies the absence of an internal opening and 
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the very nature of the disease precludes such a possibility There 
are many times when the surgeon, being unable to locate the 
mtemal openmg states that there is none, but this is erroneous 
all anal fistulas hive internal openings 



Fig 758 — Infection beginning in crypt 


Occasionally a tract will burrow from its source under the 
pectinate line between the anal muscles and up under the rectal 
wall forming an abscess which adheres to it and ultimately rup- 



Fig 759 — Abscesses note muscle spasm after tracts 1 ^rro^ through 
1 1 ckmg the escape of pus through anal crj pt and consequent ibsccss external 
t usclcs 

tur through into the rectum In addition to this the tract 
max xtend externally under the buttock and rupture through 
the sK 1 IS illustrated on the right side (I ig 759) It is in such 

7 — too 
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a case that one is easily misled because when the probe is in 
serted into the external sums (or when methylene blue barium 
or other solutions are injected) the point of the probe or the 
solution will come through above the anus Unless the true 
origin of the infection is appreciated one will make the error of 
regarding this high sinus as the starting point of the fistula 
It is well to know of this hi^ sinus proMded it is clear that 
It IS merely a subsidiary of the mam tract coming from the 
anal canal e\ en as the limb is which extends to the external sinus 

Suffice It to say that the mfection begmmng m the crypt 
forms a sinus which passes most frequently between the anal 
sphmcters and it is this fact which accounts for the formation 
of the abscess As the tract involves the fibers of the anal 
sphmcters a spasm is set up which cuts off the return flow of 
the pus the resultant accumulation m the ischiorectal fossa is 
the abscess which causes the patient to summon aid Occasion 
allj enoughof themuscleisdestroyed as the sinus bores through 
to do away with the spasm and the pus is able to get out through 
the anal canal at the portal of entry of the infection In such a 
case there is often no rupture externally and consequently the 
fistula IS not completed The result is a blind sinus the so 
called blind internal fistula 

OPERATION 

Preparation of Patient No supper is allowed on the e\ ening 
previous to the operation and rectal injection consisting of 
mineral oil 3 ounces and a pint of warm water is gi\ en to be 
retained all night About an hour previous to operation an 
other rectal injection of mineral oil 3 ounces and a quart of 
warm water is given and expelled as indicated by the desire of 
the patient The lower part of the rectum and the anus are 
then irrigated and the anal margins are shaved and prepared 
with 3 per cent mercurochrome 

Anesthesia — Sacral and caudal anesthesia are to be pre 
ferred to any other type In fact, this applies not only to op 
erations on anal fistulas but to all forms of anal and rectal 
surgery What is most desired of any anesthetic m this region 
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IS relaxation of the anal sphincters without distortion and cer 
tainly this type of anesthesia accomplishes complete incom 
petence of these structures It is well known with ether anes 
thesia the anal sphincters are among the last of the muscles of 
the body to relax, because of this the patient has to be saturated 
to the point of toxicity before proper exposure can be obtained 
The deformity associated with local infiltration makes it un 
satisfactory I believe that regional anesthesia has its nearest 
approach to perfection m rectal surgery 

Position of patient — After anesthesia has been completed 
the patient is allowed to remain m the prone position When 
the pelvis has been elevated on a lrans\erse bar attached to 
the table (kidney rest), the position is satisfactory for the opera 
tion The rectum can be explored to the rectosigmoid and even 
above, through an anoscope and antiseptic solutions can be ap 
piled to the wall of the bowel and the anus Excessive dilata 
tion and divulsion are unnecessary and except when there is 
organic contraction or excessive spasm it is only necessary to 
dilate the anus to a diameter of about 5 cm With sacral or 
caudal anesthesia or both if necessary the anus is incompetent 
and remains open after the withdrawal of the dilating fingers 
By simply retracting the buttocks forcibly the pectinate line 
can be seen and the crypts explored without difficulty One 
cannot avoid contrasting the ease of such an operation with 
that performed with the patient in the lithotomy position under 
general anesthesia In the first instance the patient is awake 
and in a comfortable position and can cooperate b> breathing 
quietly, avoiding straining or coughing and resting easily on the 
table The assistants are in a satisfactory position and can 
make use of both hands comfortably while helping the surgeon 
The instrument tray can be placed convenientlj There is no 
bulgmg and protrusion of the anal margins and consequent cxces 
sive bleeding and distortion In the of ether anesthesia and 
the lithotomy position the patient is unconscious and straining, 
Vomiting and struggling most of the time (especiall> while the 
Sphincters arc being dilated) The assistants must ' hug ' the 
extremities of the patient which project upward and interfere 
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With every move that made to help, the surgeon sits on his 
stool with a pan at his feet to receive the excessive amount of 
blood which is uselessly lost, due to the delay in securmg the 
bleeding points and the impossibility of controlling them en 
tirely because of the increased pressure within the varicose veins 
about the anus and lower part of the rectum 

Abscess — The first evidence of an anal fistula noted by the 
patient is usually swelling and pam dunng the abscess stage 
There maj be some soreness and irntation dunng and after 
defecation, previous to the actual development of the abscess, 
but it IS not usually sufficient to cause the patient to consult 
a physiaan Delay is further caused by the reluctance of pa- 
tients to present themselves for examination for any kind of 
rectal disorders Consequently when first seen by the ph> siaan, 
there is usually a full blown abscess mth excessive pam and a 
general reaction with fever 

It IS generally conceded that the proper procedure m such 
cases IS prompt and radical inasion and drainage The applica 
tionofhot wet compresses immediatelj and constantly until the 
inflammatory reaction about the abscess and in the adjacent tis 
sues subsides is a valuable aid m lessening the length of con 
valescence The method of inasion is usually such that, as 
Fansler expresses it, the abscess is scalped This is brought 
about by first incising cniaally and then cutting awaj the 
“points” in such a way as to obviate any possibility of obstruc 
tion to the escape of pus Curetting must not be done under 
any arcumstance, it is desirable to leave the pyogenic wall m 
tact However it is necessary to be sure that there are no pock 
ets of pus so hidden away that they cannot be evacuated, the 
abscess should be explored very gently, and for this purpose the 
index finger is preferable to an instrument In the case of 
tuberculosis, it is usually the practice, to make the crucial in 
asion with a cautery knife and also to “cook" the walls of the 
abscess with an actual cautery Packing tightly should be 
avoided Iodoform gauze is generally used 

Before opening the abscess it is well to explain to the patient 
that it IS only a palliative procedure and that a second operation 
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manner much dissatisfaction is 

with ,1 injecting the external sinus or sinuses 

careful - ^ other dye in solution, one makes a 

a crypts. If a sinus is founds if 

apBear^ Projection or an ulcerated area is noted, or if a crypt 
wvamSJ iisual, a hooked probe is inserted and almost 

&tuJa proves to he the internal opening of the 

e^teriialf ^ a determined, the sinus or sinuses are opened 
opened they can be traced by the 
1 e color of the 'wall of the hstula which is just as 



Fig 760 — Probe inserted into branch Irom anus 


easily distinguishable from the normal tissue as those tracts 
which have been pre'viously stained -vdth dye. Moreover, there 
's the decided advantage of not having the blue stain or the 
jellow of bismuth mixtures smeared over the normal structures. 
After the tract or tracts have been traced toward the anus, a 
probe can be inserted into the involved anal crypt and passed 
easily into the opened tract at its nearest point to the anus. 
The injection of such solutions as methylene blue or bismuth in 
suspension into the external Onuses I have found unnecessary 
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and rather confusing As the fistulas are opened these solutions 
are no longer confined to the tracts but cover the entire opetaU\e 
field, the glo\es and the hncn, there is also a squirt of the solu 
tion Hand where it will) as the surgeon gives the plunger of the 
syringe a final push to exclude air before injection 

These injections are made ostensibly to discover the internal 
openings and afford one of the chief reasons why surgeons are 
unable to find them With the proper understanding of the 
usual site of these openings and the ease of locating them, I 
bare found this supposed aid unnccessarj The scarred nails 
of the tracts free from stains are much more easily traced as 



Fig 761 — Cuttingthecxternal sphincter 


they are opened Often the opening of a branch of the fistula 
vail present itself clearly m the wall of one of the sinuses already 
opened and will admit a probe which will readily appear in the 
an^ canal (Fig 760) After this connection has been eslab 
hshed it is only necessary to lay the tract open by incision, thus 
converting the entire fistulous “tunnel ' into an uncovered 
“ditch” (Fig 761) 

There is a fairly constant rule uhidi can be obsened m 
tracmg the tracts of the fistula {mm the external sinus If this 
opening is anterior to a hne drawn through the anus and be- 
tween the ischial tuberosities, it witt usually be found to be con 
nected with the anal canal by a tract which runs in a direct line 
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to a crj-pt in the anterior half of the anus. If, however, the 
external sinus is posterior to such a line, the tract wll usually 
be found to curv’e around and enter the anus in the posterior 
quadrant. 


I am often asked whether I cut both sphincters when operat- 
ing on a fistula-in-ano. From the nature of the origin of the 
disease, and its position, it is obvious that such a procedure is 
rarely necessarj', and that usually, section of the external sphinc- 
ter alone is sufficient. 

^ Often surgeons are sorely taxed in their attempt to locate the 
internal opening of a fistula. Their inability to locate it or to 



Fig. 762. — Rupture of abscess rebe\ca pressure and often results in 
^ung of cr>pt and inner extremity of sinus, explaining so-called “mcom- 
pfetc external" fistub. 


pt probes or colored solutions through can be explained in some 
instances by musde spasm and in others by the tendency’ of 
the internal opening to heal after the abscess has ruptured and 
the pressure has been relic\'ed from the outside (Fig. 762), 
I have often opened the fistulous tracts throughout their numer- 
ous ramifications without having been able to identify either a 
branch from the anus or an open crypt within the anus through 
which I might discover a sinus leading to the branches of the 
fistula already opened. In such cases I have often Found a 
scarred and healed ciy'pt through which a probe could be passed 
into the fistulous tracts. I have done this so consistently with 
the ulcerated ciypt which is open or presents granulation tissue 



LOUIS A BUIE 


1592 

or other evidence of disease that I am now inclined to explore 
the fistula from within the anus outward toward its branches 
instead of the ie\erse as has been the usual custom 

A roentgenogram after injection of the fistula with bismuth 
or hanum in suspension 40 per cent iodized oil, or other opaque 
solutions, wiU often help to determine the extent of fistulas that 
extend mto the pelvis With the aid of stereoscopic plates, the 
direction of such tracts can be determined with fair accuracy 
After the fistula has been cut through to its internal opening 
the remainder of the operation is devoted to cleaning up the 
margins of the wound and doing as much as possible to facilitate 
the dressing and other measures concerned with the post 
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P>g 763 — Exosing portions of fistulous tracts , 

Operative management of the wound This is, I believe, far 
more important than anythmg else concerned with the cure of 
the fistula, except the discovery of the internal opening and 
uncovering the fistula to it 

The wound margins are tnmmed away WTiether the tracts 
should be excised must be determined in general by the type of 
the tracts and the direction of their ramifications The more 
superfiaal and distal branches of the complicated fistulas may 
be excised (Fig 763), but when they pass deeply mto the pelvis 
or the structures of the buttocks, invoUnng a great sacnfice of 
tissue, I believe excision should be avoided Often excision and 
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suture of the distal limbs of a fistula will induce early closure 
and save much time and trouble (Fig. 764). 

Sometimes in extensive fistulas it is well to open all the 
branches to the anal margin at the time of the operation, with- 
out cutting through the anal canal to the internal opening. I® 
this manner the complicated fistula wth multiple tracts is con- 
verted into a simpici direct fistulous tract with one external 
opening. A silk thread may be passed through this fistulous 
remnant temporarily and tied. lAter, when the branches have 
begun to heal, the remaining sinus can be cut through with 
ii’tde difficulty. The advantage of this method lies in the fact 



Fig 764 —Suture of distal limbs of wound 


that in extensive cases there is so much cutting necessary that 
it is difficult to control the slough and it is better to delay cutting 
through the anus until the sloughing process has been controlled 
and the wound at the anal margin can be kept in a healthy state. 

men a branch goes up under the rectal wall it is only neces- 
sary to dean it out and irrigate and put in a drain at ea 
ing. The fact that the incision has been carried ^ ^ 

internal opening and all the tracts uncovered 
branch into an external sinus, and deprives U c. t . 

infected material which has been keeping it a ue arain 

its source of infection is cut off and it w.l henceforth dram 
externally. It c.an be kept dean and will heal. 
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The part of the tract which paKes between the musdes need 
not be excised although the muscle must he cut through Occa 
sionally m a simple direct fistula which has become chronic 
and fibrous the entire tract may be Kccised and e\en closed by 
-suture Some of them hral by pnmary union but this is 
a rare possibility and in gmeral it is best to avoid suture of the 
tracts near or through the anus When they hav e been converted 
into an open wound the accumulation of the infecting agent 
can be avoided by careful postoperativemanagement Byallon 
mg the wall of the tract to remain good fibrous tissue is provided 
about which further formative changes will develop which will 
cause the sev ered musv.Ie ends to adhere to the scar instead of 
retracting In this manner the muscles pull on each side of a 
body 01 scar tissue and the result is the same as if the muscle 
fibers were continuous 

The treatment of an anal smus or the so called blind or in 
complete internal anal fistula is essentially the same as in the 
case of those which are complete There is of course no ex 
temal opening so the tract must always be uncovered from 
within the anal can il and outward A probe is inserted into the 
diseased crypt by means of an anoscope or a bivalv e speculum 
for retraction and the mcision begun at this point Thence the 
branches are opened the external sphincter being severed (when 
the tract goes between the anal musdes) and the incisions car 
ned out to the extrcnulie» of ill the ramifications 

In those rare instances in which there is an opening mto the 
rectum above the pectinate line ( complete internal fistula) it 
must be remembered that there are two internal openings The 
incision IS earned through the external sphincter to the anal 
opening following which there is a diotce of two procedures 
Sometimes the sinus and the rectal wall are opened by incision 
between the crypt and the high opening m other instances 
when there has been great destruction of tissue it is better to 
pass a thread of heavy silk, through the tract and out of the 
sinus m the rectal wail Then if the ends of the thread are 
brought together and tied m a shphnot the ligature can be 
tightened at intervals until the tract is cut through In this 
manner the tract usually heals behmd the constricting thread 
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as it cuts the bowel wall and healing is obtained without Joss 
of tissue and retraction, which accompanies the knife incision. 

Often, when the high sinus results from the improper use of 
a probe, ft can be disregarded and treated as the blind Hnib of 
other branching ‘‘complete” internal fistulas with an arm pro- 
jecting under the bowel trail. The perforation due to the probe- 
pojnt is not often sufficient to produce a permanent sinus, prob- 
ably because there is not much trauma and the opening is 
small,' and it Vidll usually heal without trouble. In such cases, 
however, one should be careful to avoid forcing gauze drams to 
the upper limit of the tmet, because if the gauze should be 
forced through, it would produce a sinus which would have to 
be treated as a fistula. 

The operation for internal fistula is essentially the same as 
that for “blind internal fistula,” except that it is necessar}’ to 
tface the sinus up under the bowel wall instead of outward into 
the isduorcctal fossa. 

DRESSINGS 


After the operation has been completed a piece of iodoform 
gauze, wrapped in rubber tissue, is inserted into the anal canal 
(Tig. 765), and further dressings of iodoform-gauze arc inserted 
into the wound, forceful packing should be carefully avoided, 
llhen the wounds are superficial, it is only necessary’ to put in 
sufficient gauze to fill the wound and keep the margins separated. 
VSTien tracts extend into the pelvis or under the bowel wall, U 
is necessary to insert just enough gauze to insure drainage and 
only slight pressure should be used in applying the drain to the 


upper limit of the tract. 

Some authorities prefer that the gauze-packs remain in situ 
^or a period of three days, others require as long as tw^vc- 
Long delays in changing the dressing should be avoided. Cer- 
faffily there is an advantage in keeping any wound clean, and 
when the discharges arc as excessive, as they arc m the case ot 
fistulas about the anus, frequent rtressmes hc^n “'V 
greatest help in securing prnn.pt healmg. O “urs t nouM 
he un.vise t^ ^ h^l 

dapsetlTo pennU .vith.lrawal of the dressing unthout force and 
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Without resultant bleeding the dressing should be changed fre 
quently In this connection I beheve that most incontinence 
following fistulectomy is not due to destruction of muscle con 
tmuity by the knife but to destructive slough which occurs in 
unattended wounds following the operation During the slough 
ing process which goes on m the dirty wound ladened with its 
o^Ti purulent discharge much healthy tissue is destroyed and 
the dmded muscle-ends ha\e nothing to adhere to Retraction 
of the muscle is followed by incontinence When the wound is 


Fg 765 — C garette dra n through anu5 lodoforn gauze n wound 

kept clean by daily attention further loss of tissue is a\oided 
The margins are clean and healthy granulations develop finally 
into good fibrous bands adherent to the cut ends of the sphincter 
There is no retraction of the muscle ends and incontinence is 
seldom seen The postoperalne care of the wounds is of equal 
importance with the operation and liberal use should be made 
of all methods contnbutmg to cleanliness 

If gauze adheres to the wound it should not be drawn for 
ably awaj leavmg a bleeding surface Sufficient time should 
be allowed to peTm\t the fibioas eswdate to become otgawued 
on the wound surface However as the gauze is trimmed away 
piecemeal antiseptic imgations and hot wet dressmgs can be 
used to ad\ antage The rectum should be irrigated after each 
stool in order to lessen as much as possible the passage of m 
fected discharges o%er the wound 
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OTHER TYPES OF TREATMENT 

E-^cept in cases complicated by advanced pulmonary tuber- 
culosis the accepted treatment of anal fistula is surgical Varia- 
tions m the type of operation have been described Some advise 
curetting the tracts, others advise excision, while still others 
prefer to lea%e them alone Operations have also been de 
scribed the object of v.hich is to pull the mucosa over the in 
temal opening in some way and attach, it there Such operation 
IS impracticable and unproductive of satisfactory results and, in 
my opinion, is not based on a sound idea of the ongm of the 
disease It appeals to many because it reheves them of that 
supposedly fearful burden of cutting the sphmcter am In this 
way It does harm, because the operation is more often unsuccess 
ful, and a curative operation is usually necessary later 

hlost authorities agree that “burning” operations are more 
applicable m tuberculous fistulas I have not found use for it, 
and Bliss never uses the cautery, although he finds that anal 
fistulas are the “commonest surgical lesion” among his patients 
wi Wu Chang He reports also that 18 7 per cent of the fistulas 
m his cases were tuberculous 

So called medical treatment usually consists of some form of 
irrigation of the sinus tracts, or the injection of these sinuses 
with some inert medicated substance such as bismuth paste 
The former is almost alnajs unsuccessful, and the latter has been 
productn e of \ ar> ing results m the hands of different authorities 
most of whom are not satisfied to use it except m a rare case 
after numerous operations have been tncd unsuccessfuUj Bis 
muth injection does seem to close the sinuses in some instances, 
but the paste lies in the tissues as a foreign body and uUimatel> 
the trouble too often recurs as the discoa er> of this y allow paste 
in the tissues attests 

Heliothcrapj , treatment with different tj^ies of light, and 
roentgen rajs haac all been tned and aarjmg degrees of en 
thusiasm haac been manifested bj those who haae made use 
ol them Such outbursts of enthusiasm are often temporarj 
an 1 uUimatclj their protagonists return to surgical eradication 
of iht disease aNhcneacr it is pos'?ible and adaisablc to do so 
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SUMMARY 

The anus IS always the pnmary seat of fistula m ano which be 
gins as an infection of a ciypt of Morgagni Tuberculous fistula 
IS not as common as was formerly believed nor is fistula m ano 
by any means pre\alent among tuberculous subjects 

Since the fistula progresses from the crypt incomplete er 
temal fistula is impossible there is always an internal opening 
although it may be difficult to find 

The smus from the cryTit usually passes between the anal 
sphincters The spasm of these muscles bars the egress of pus 
and abscess results at the distal end 

For operation sacral and caudal anesthesia with the patient 
prone proMde great ad%aDtages breathing is easy straining is 
absent the sphincters are flaccid and hemorrhage is less sev ere 
the field is easily exposed and the assistants are not interfered 
with as they are by the lithotomy position 

A full blmvn abscess is usually present when the patient is 
first seen Immediate operation is advisable After a crucial 
incision the points are cut awav to establish free drainage but 
curetting is not to be done the cavity is explored with the finger 
only 

Injection of smuses with dyes or pastes for diagnosis is un 
necessary and undesirable The affected crypt is first sought 
and a probe inserted The usual method is to explore the sinuses 
from without inward but m most cases the rexerse is more 
satisfactory The sinuses can be readily traced by their grayish 
white color It is rarely necessary to cut more than the external 
sphincter 

The treatment of the smuses so as to facilitate dramage and 
dressmg is far more important than any other step except dis 
coxery of the mtemal openmg and the fistula from it The 
margms of the woxmd are trimmed and certain fistulous tracts 
exased Near the anus and espeaally between the sphincters, 
it is better to allow the scar to remain The scar tissue affords a 
firm attachment between the sex ered ends of the external sphmc 
ter, so that function of this muscle is progressix ely restored w ith 
healing of the wound 
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Dressings should be applied under gentle pressure; forceful 
packing is to be avoided Dressings should not be left too long, 
nor should healing be delayed by forcible removal of adherent 
gauze Antiseptic irrigations and hot wet dressings help to free 
the gauze and to keep the wound clean and draining freely 
There is considerable difference of opinion concerning the 
advisability of curetting, cauterizing, and excising tracts, and 
vanous methods have been advocated Medical treatment, con- 
sisting of irrigation of the sinuses or injection of them with 
medicated substances, is of doubtful value and should be insti- 
tuted only rarely Treatment with different kinds of rays has 
not been generally successful 
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EXTRA-UTERINE PREGNANCY: SUBSEQUENT 
PREGNANCIES 

James C Masson and Harold E Simon 


The incidence of recurrence of extra uterine pregnancy has 
been discussed by various authors In most instances their con- 
clusions have necessarily been drawn either from the review of 
a small series of cases or from a senes of cases noted m the 
literature Usually the incidence of recurrence has been consid- 
ered to be identical with the percentage of recurrence m any 
given senes of patients operated on for extra utenne pregnancy 
Without regard to the subsequent history Observations on the 
incidence and character of mtra utenne pregnancy occurring 
subsequent to extra utenne pregnancy, have been limited, and 
arc not readily available 

Without these facts it is difficult to decide what course 
should be adopted m regard to the stenhzation of patients who 
are being operated on for extra utenne pregnancy The present 
study has therefore been undertaken and the antecedent and 
subsequent histones of 198 patients operated on for extra utenne 
pregnancy have been revaewed over penods varying from six 
months to tn enty four years 

LITERATURE 

Heineck, from a stud> of eighty nine cases reported in the 
literature and three personal cases concluded that recurrence m 
the opposite tube is exceptional, and that man> cases of normal 
pregnane) occur subsequent!) He therefore considered stenliza- 
tion to be unjustified Rong), on the other hand, believed that 
repeated extra utenne pregnancy is more frequent than is gen 
erall) supposed He advocated the preservation of the remain- 
ing tube when the patient had not had children, but patients 

VOL. 7— ror x6ot 
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With three or more children he believed should with their con 
sent be sterilized 

Wells in 1920 noted in the literature ninety nine cases of 
repeated extra uterine pregnancy and showed that they are not 
extremely rare He concluded that although recurrence may 
be expected m a large proportion of subsequent pregnancies 
sterilization is not justifiable at the time of the first operation 
but the course of subsequent pregnancies should be closely 
watched 

Rabinovntz reviewed the literature and accepted as authentic 
147 cases of recurrence He believed that if possible the other 
tube should be examined and mvanablj removed if there is a 
history or any tangible evidence of gonorrhea or prevnous pehne 
inflammation 

SUBSEQUENT PREGNANCIES IN THE MAYO CLINIC CASES 

At the Mayo Climc from 1903 to 1926 inclusive 445 opera 
tions were performed on 437 patients for extra uterme preg 
nancy This number included seven cases of hthoped on in 
which the patients had passed the child bearing age at the time 
of their examination eighty one cases in which the operation 
performed was of such a nature as to preclude the possibilitv 
or probability of subsequent pregnancy fifteen cases in which 
the social status of the patient was such that the possibility of 
further conception taking place was slight and 136 cases in 
which for various reasons data concerning the subsequent his 
tory was not available There remained 198 cases m which all 
the data for this study were available and m which it was 
theoretically possible for the patient to become pregnant The 
period of observations in each mdividual case extended from the 
date of the first extra utenne pregnancy to the present to the 
onset of the menopause or to the performance of some subse 
quent operation which made pregnancy impossible (Table 1) 

In the senes of 198 patients eighty seven (44 per cent) had 
become pregnant subsequently while 111 (56 per cent) had not 
been pregnant when last heard from In this senes the proper 
tion of patients with subsequent pregnancies will doubtless in 
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TABLE I 


TllE IMCIDENCE OF SuOSEQUEOT PBEGHAUCT AI VaEEIVG INTERVALS AVTEE 

Extra uterine P*E^NA^c\ 


IiaWeviI veats 1 

SuhABHU nt ptesnaDCy 

No mbseouent presnancy cases 
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0 

1 



14 


9 

12 


6 

, 12 


9 
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6 

1 ^ 


3 

' 6 


5 
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7 
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8 

2 

10 

4 

8 

n 

3 

4 

12 

5 

1 ^ 

13 

4 

1 3 

14 

1 

2 

15 

2 

5 

16 

4 

1 3 

17 

0 

i 1 

18 

2 

4 

19 

0 

( 2 

20 

2 

0 

21 

1 

1 

22 

0 

1 

24 

0 

i ^ 

Total 

87 

in 
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crease j early because many of them arc still m the child bearing 
age, and in fifty, or nearly half of those who have not again 
become pregnant an interval of only five years or less has elapsed 
since the operation for extra uterine pregnancy 

In the eighty seven cases pregnancy had occurred 162 times 
an average of nearly tn o for each patient One hundred and ten 
(68 per cent) of the 162 pregnanaes nere normal, thirty four 
(20 per cent) nere intra utenne, but terminated as miscarriage, 
and only eighteen (less than 12 per cent) were extra uterine 
Normal pregnancy alone occurred once in twenty nmc instances 
twice in fourteen instances, three times in three instances and 
four times m three instances Miscarriage alone occurred m 
three instances, and miscarjiagc and normal pregnancy combined 
occurred in eighteen instances 
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The interval between the extra utenne pregnancy and the 
next subsequent pregnancy vaned from less than one year to 
thirteen > ears (Table 2) but m 80 per cent the subsequent preg 
nancy had terminated less than four years after 

TABLE 2 

Between the Extsa utekine Precvancv ano the 
TEP iUNkTlON OF THE NsXt PSECKANCV 


Yea t Caaea 

1 24 

2 24 

3 13 

4 S 

5 2 

« 4 

7 I 

8 3 

t2 1 

13 I 

UnknoviW 6 

Total 87 


rhe occurrence of normal pregnancy prior to the extra 
uterine pregnancy was apparently no indication of whether or 
not pregnancy would occur subsequently In seventy nine of 
the cases m which subsequent pregnane) occurred it had oc 
curred previously m fifty s« (7l per cent) while m 111 of the 
cases m which subsequent pregnancy did not occur there had 
been pregnancy previousl) in more than 79 per cent 

RECURRENT EXTRA UTERINE PREGNANCY 
In twelve instances extra uterine pregnane) occurred subse 
quent to operation in the Chmc and in six instances there was 
a history of extra utenne pregnancy occurrmg before the patient 
registered at the Clmic a total of eighteen recurrent cases 
(Table 3) It is somewhat difficult to estimate the percentage 
of recurrence from the data available because it is probable that 
a larger percentage of the patiaits who had recurrences returned 
than of those who had not subsequently become pregnant or 
who passed through an uneventful pregnancy Furthermore 
this number (eighteen) included all the patients in * «cnes 
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437 who had had extra utenne pregnancies previously (slx), but 
it includes only the subsequent extra uterine pregnanaes 
(twelve) occurnng m the 198 patients m whom the subsequent 
data were available The true proportion of recurrences will lie 
therefore, between eighteen in 198 (9 1 per cent) and eighteen in 
437 (4 1 pet cent) There was no mortality in the series of 
recurrent cases 


TABLE 3 

Recurrent Extra uterine Pregnancy 


Case 

Previous pregnane M 

Age *1 first e» 

^gnancy years 


Tncer m pregnane es 


0 


30 

2 

0 

2 

0 


28 

3 

0 

3 

1 (Miscarriage ) 

38 

0 5 

0 

3 

1 (Normal ) 


25 

4 5 

2 (1 Normal 1 Mis 
carnage ) 

6 

0 


27 

7 

1 0 

7 

, 0 


29 

2 

1 0 

8 1 
9 , 

2 (Normal ) 

1 Ml! 

24 

2 
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2 

0 

10 


34 

3 

0 

11 



23 

4 

0 

12 



27 

2 

0 

13 


) 

32 

2 

1 (Normal ) 

14 

0 


29 

4 

0 

15 


29 

1 

0 

16 


) 

21 

5 

0 

17 

2 (Normal 

) 

34 

8 

0 

18 

0 


30 

9 

1 (Miscarriage ) 


An analysis of the data m the cases in which there was recur 
rence fails to reveal any charactenstics whereby the possibility 
of such a recurrence could be predicted The average age at the 
time of the first extra utenne pregnancy was twenty eight and 
a half years, the youngest patient bemg nineteen, and the oldest 
thirty eight Previous pregnancy had occurred m ele\en of the 
eighteen cases and normal pregnancy or miscamage occurred in 
the inteival between the extra utenne pregnancies m three m 
stances The interval between the two extra utenne pregnanaes 
\aned from slx months in one instance to thirteen years m an 
other, but the axerage was four years 
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In four instances the condition of the opposite tube was de- 
scnbed at the time of the first operation Twice it was described 
as normal once it was slightly enlarged and m one instance 
there weTe adhesions around it Wells found that m twenty one 
cases of recurrent extra utenne pregnancy reported in the htera 
ture the condition of the other tube was noted at the time of 
the first operation In thirteen cases it was apparently normal 
in SIX there were a few adhesions present m one there was some 
evidence of a salpingitis and m one the lube was poorly devel 
oped and tortuous The observation of an apparentlj normal 
tube on the opposite side m fifteen out of tu enty six of the cases 
tn the two senes is interesting but docs not throw much light on 
the etiology of extra uterine pregnancy because the obsers ations 
necessarily deal only with the external gross appearances of the 
tube and tell us nothing regarding the patency of its lumen the 
condition of the mucosa or the ability of the tube to function 
normally Turther these obscnaiions were made ui our senes 
on an average at least two years prior to the second pregnancy 
and during that time the tube may have undergone gross changes 
The occurrence of extra utenne pregnancy m nearly 12 per cent 
of the subsequent pregnancies in these cases an incidence much 
greater than that m women in genera! indicates that the im 
plantation of the fertilized ovum in the tubal mucosa is the re 
suit of some physiologic structural or pathologic abnormality 
rather than merely accidental What the nature of these changes 
may be has not been proved conclusively and we shall not dis 
cuss here the various theories regarding the etiology of tubal 
pregnancy 

In one of our cases (Table 3 Case 3) in which the first extra 
utenne pregnancy occurred on the nght side the right tube and 
the left ovary were removed at the time of the first operation 
Less than. su. months later the patient again became pregnant 
and extra utenne pregnancy was diagnosed At operation six 
months and nine days later an early tubal pregnancy was found 
on the left side The ovum m this instance must therefore 
ha\ e migrated from the nght ovary to the left tube as it is un 
likely thaf It should have escaped from the left ovary and sur 
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vived in the lelt tube svnce the time 
months before 

COMMENT 


of the first operation six 


It IS apparent from these statistics that in married women 
during the childbearing penod the chances arc good that 
pregnancy will occur subsequent to extra uterine pregnancy pro 
vided one tube some ovarian tissue and the uterus are in normal 
or fairly normal condition Turthermore, a large proportion of 
these pregnancies terminate normally, and the incidence of extra 
utenne pregnancy is not high occurring m only between 4 1 
and 9 1 per cent of patients As far as we have been able to 
determine it is impossible to predict either from the patient^s 
history or the condition of the other fallopian tube at the time 
of the first operation whether or not extra utenne pregnancy is 
likely to recur The rnortahly rate from extra utenne preg- 
nancy IS low The removal of both tubes, or other measures 
having for their purpose the sterilization of patients undergoing 
operation for extra uterine pregnan<y, do not, therefore, appear 
to be justified IVhen the other tube or o\ar) is diseased, it 
should of course be removed if the patient’s condition permits, 
but only when some condition is present which would m itself 
make future pregnancy dangerous, is stcnlization justifiable 
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the reactions of the salivary glands to 
roentgen rays 

Eugene T Leddy 


The sensitiveness of the salivary glands to irradiation has 
been knoivn for many years Bergonie and Speder called atten- 
tion to this exceptional susceptibility and cited man> cases illus- 
trating the rapidit> of the reaction of the glands after irradiation 
Ceresole nrote what remains the best clinical descnption of the 
early form of reaction and recorded twenty one cases Many 
other authors have made more or less casual allusion to the be- 
havior of the saluaiy glands after exposure to roentgen or 
radium ra> s They mention the early and rapid swelling of the 
glands which so often follows irradiation of the lower part of the 
face and the upper part of the necl.,but in most cases they only 
record the e\ent without attempting to distinguish between the 
different phases of the reaction or factors that enter into it So 
common are manifestations of the radiosensitiveness of the sah- 
lary glands that it is surpnsmg that the subject should have 
receiied so little attention, and that so few expenmental studies 
should ba%e been undertaVen to elucidate the mechamsm m- 
N o!\ ed 

The response of the sah\aty glands to roentgen irradia 
tion manifests itself as an earl>, late, or combined reaction 
The early or immediate reaction consists m acute sw elhng of the 
irradiated glands, begmnmg from three to six hours after expo- 
sure, increasing to a maxmaum m from fi\e to eight hours, de- 
creasing rapidl}, and disappearing m from tweUe to thirt)-^^: 
hours A sensation of tension and slight tenderness on pressure 
are the chief simiptoms, but the mo\ements of the jaw may be 
interfered with slightlj bnless w'amed of the poi«ibility be- 
forehand, the patient maj think he has mump^ or he may com- 
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plain that the treatment has caused an injury The distnbulion 
of the spelling \ane5 according to the glands that have been e;c 
posed to the direct action of the rays Under ordinary thera 
peutic conditions, the acute swelling and other symptoms are 
never severe and subside ^ntaneously, without leaving any 
trace 

The late reaction appears from one to three weeks after 
strong doses of roentgen rays as a sensation of dryness in the 
mouth from depression of the secretory activity of the glands 
and at times as stiffness of the cheek from direct effect on the 
buccal miicosa, it lasts for from two to four weeks and is most 
intense if both sides of the face and neck has e been irradiated 
heavily When a single gland has been exposed, or when irradia- 
tion has been confined to one side of the face or neck the normal 
secretory actmty of the remaining glands is generally suffiaent 
to moisten the mucous surfaces adequately, at least the patient 
IS not aware of any abnormality Occasionally, as a late phe- 
nomenon, “bad taste” may be mentioned by some patients, but 
the cause of this is obscure The late reaction also abates spon- 
taneously but more slowly and some degree of dryness of the 
mouth may continue for several weeks, or indeed for several 
months 

The combined reaction js, as its name implies, a combination 
of the early and late forms of reaction The immediate swelling 
of the salivary glands on one side or on both sides, with the 
sensation of tension and tenderness on pressure, does not sub 
side as rapidly as usual, and is accompanied or followed by dry- 
ness of the mouth and the other symptoms of late reaction 
This occurs only when all the salivary glands have been exposed 
to the rays especially after heavy doses The combined reaction 
diminishes gradually, but dryness of the mouth may annoy or 
distress the patient to some eactent for several weeks or even for 
a longer lime 

The likelihood of acute swelhng of the salivary gland-, follow- 
ing roentgen ray treatment of faaal and cervical lesions, should 
be borne m mind to obviate alarm and concern on the part of 
the patient and the attending physiaan, who, otherwise, may 
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ini«mterpret as *^enous complications these manifestations of 
bemsn reaction winch are expressions of the exceptional radio- 
^ensimene.s of these glandb Infectious parotitis phlegmon of 
the cheek and uncommon comphcations of roentgenotherapeutic 
procedures should not gi\e nse to an> difficuHj in differential 
diagnosis if the sen5^tl^ eness of the sah\ar> glands to roentgen 
ra^s IS) remethberetl' The transient course and harmlessness of 
the earlj reaction are its essential ciuiracten^tics No treat 
ment is required as the acute phenomenon of the glands subsides 
spontaneous!) 

The data from a group of 100 un'^clected ca'^es m which the 
cerNical region was irradiated in connection with the treatment 
of %anous lesions are submitted to substantiate p^e^^ous re 
ports to determine the inadence of the reaction under them 
peutic conditions and to ascertam the «e\ent> of the accompam 
mg symptoms Patients in whom one or mote cersacal fields 
were irradiated were regarded as pro pects for the reaction In 
this connecuon a bnef description of the \'anations m the 
roentgenologic technic used ma> be in order 

1 Hi^ % oltage technic usuall) consists ol 2D0 kilo% bits peak 
5 milhampetes 50 cm target skm distance, 0 75 mm copper, 
and 1 00 mm alummium filter, for se\ ent) or eight\ minutes 
This IS used m the treatment of carcinomatoiis metastasis to 
the cemcal nodes and is directed generall) to each side of the 
lower part of the face and neck to “cross fire” the region 

2 Moderate ^ oltage technic usuall% imphei. 135 kiloioUs 
peak, 5 nulhamperes 40 cm tai^et-skm distance, exposure i-atj 
mg from eighteen to twenty tiunutes with a -4 mm alunumum 
filter, and from thjrt> to fort) minutes with a 6 mm alummiiun 
filter Analuimmumfilter,4imn thick, is commonli used in the 
treatment of cervical adenopathy iij liinphoblastoma tubercu 
lous adenitis and so forth This technic with the ra\s directed 
don-nward and backward, also js often used in the prophi lactic 
postoperatne treatment of the supradancular space m cases of 
carcinoma of the breast The «ame factors butwithanalumimmn 
filter 6 mm thick are U'^ed m the treatment of the more bulk) 
Ktnphoblastomatous nodes and sometimes also m irradiation of 
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the supraclavicular spaces In irradiation of the supraclavicular 
and other cer\ical lymph nodes it often happens that the field 
includes at least a portion of the parotid or subinaxiUary salivary 
glands 

This study covers 100 unselected cases in which the neck was 
exposed to roentgen rays for vanous conditions In thirty eight 
of these early reaction of the sahvary glands occurred The 
symptoms of the early reaction were as follows painless swelling 
m nine cases painful swelhng in eight, feeling of tension in slt 
tnsmus of the jaws in six, dryness of the mouth in two bad 
taste ’ in one case and combinations of these symptoms in six 

The symptoms of the late reaction were as follows dryness 
of the mouth in four cases, stillness of the cheeks in two and 
‘ bad taste ’ in four The patients having reactions were treated 
for a variety of conditions includmg caranoma of the breast 
(prophylactic), nine, lymphoblastoma, nineteen, carcinomatous 
metastasis to the cervical lymph nodes, seven and tuberculosis 
and so forth three 

It IS probable that greater care in includmg only those cases 
in which some portion of one or more of the sahvary glands was 
exposed to the direct action of the rays would have yielded a 
still greater proportion of cases with reaction The dose of 
radiation absorbed by the salivary glands must be the essential 
factor m the reaction (Table 1) 

The low inadence of reaction of the sahvary glands m cases 
of carcinoma of the breast treated by irradiation is accounted 
for by the fact that the glands are seldom included m the field 
of irradiation When reaction does occur it is because a field 
mcluded a portion of the glands usually part of the submaxil 
lary The higher incidence of reaction m cases of lymphoblastoma 
is due to the fact that the lower part of the face and upper part 
of the neck are usually exposed to direct irradiation Early re 
action occurs m all cases m which the sahvary glands are ex 
posed to the direct action of the rays 

Irradiation at moderate voltage for twenty minutes with rays 
filtered through 4 mm of alummium had less effect than irradia 
tion for thirty five minutes with rays ^tered through 6 mm of 
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table 1 

IvOnEJicE OF Reactions 



CiJe» 

Pcreror 

Canasozna of the bcdst treated 

23 


Salrrarj- gland reactwa 

9 

30 t 

LviaphobU'toiiLi treated 

. 37 


Saln'zrj glaad reactwa 

29 

51 

Cases treated with high-rottage njentgeo rays 

7 


SjErarj gland reattioa 

7 

lOO 

Cases ra which salivary gtaods were irradiated ditectK 

23 


Sahrary gland reactJoa 

23 

200 


aluminiuBJ- This undoubtedly reflects tbe difference in tbe pro- 
portion of raj's absorbed by the ^aads. Unfiltered raj's, such 
as are generally used in dennatologic treatment, do not cause 
reaction oi the salh-arj* glands and will not be discussed here 
High-A*oltage radiation to one side of the neck tonally pro- 
duced more effect than moderate voltage similariy applied. As 
might be expected, bilateral irradiatioo of the face and neck 
with hi^ Anltage was found to produce the maximal reaction 
in the salivary glands The speed of the response which develops 
and the intensity and duration of both the eariy and late stages 
are rou^y parallel to the effective do«age. An exceptioa was 
noted in the blond patients, four of whom responded as markediv 
to moderate \-oItage and 6 mm. aluminram for thTrty.fn. e minutes 
(crois-fire) as did most of the brunettes to a high-voltage cro^is- 
fire for from seventy to ei^^' minutes. This fact indicates 
that personal susceptibility may sometimes be a more important 
factor than variation in roentgen-ray technic. It mi^t be 
mentioned that age and sex played minor parts in determining 
the intecsfcj' or other diaracteriatics of the reaction, for all the 
patients were adults, and of those with reaction ei^te«i were 
men and twenty women. 

The same dose of roentgen rays repeated after all effects have 
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the supraclavicular spaces In irradiation of the supraclavicular 
and other cervical lymph nodes it often happens that the field 
includes at least a portion of the parotid or submaxillary salivary 
glands 

This study covers 100 unselected cases m which the neck was 
exposed to roentgen rays for various amditions In thirty eight 
of these early reaction of the salivary glands occurred The 
symptoms of the early reaction were as follows painless swelhng 
in mne cases painful swelhng in eight, feeling of tension in six 
tnsmus of the jaws m six, dryness of the mouth m two, “bad 
taste” in one case and combinations of these symptoms in six 

The symptoms of the late reaction were as follows dtyness 
of the mouth m four cases, stiffness of the cheeks m two, and 
“bad taste ’ m four The patients having reactions were treated 
for a vanety of conditions, including carcinoma of the breast 
(prophylactic), nine, lymphoblastoma, nmeteen, carcinomatous 
metastasis to the cervical lymph nodes, seven, and tuberculosis 
and so forth, three 

It is probable that greater care m including only those cases 
in which some portion of one or more of the sahvaty glands was 
exposed to the direct action of the rays would have yielded a 
still greater proportion of cases with reaction The dose of 
radiation absorbed by the salivary glands must be the essential 
factor m the reaction (Table 1) 

The low mcidence of reaction of the salivary glands in cases 
of carcinoma of the breast treated by irradiation, is accounted 
for by the fact that the glands are seldom included m the field 
of irradiation When reaction does occur it is because a field 
included a portion of the glands, usually part of the submaxil 
lary The higher mcidence of reaction in cases of lymphoblastoma 
is due to the fact that the lower part of the face and upper part 
of the neck are usually exposed to direct irradiation Early re- 
action occurs in ail cases m which the salivary glands are ex 
posed to the direct action of the rays 

Irradiation at moderate voltage for twenty minutes, with raya 
filtered through 4 mm of alunmuum, had less effect than irradia 
tion for thirty five minutes with rays filtered through 6 mm of 
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The bddence (38 pet ttnf) pven in Tahie 2 may convey an 
erroneous impression oi the iteqnency ol the teacUons m the 
talTOty jSawls.fot it. leptesents onVy the tolai tcactnuty ot 
group under consideration (TO vmteiceta cases'). Wen, how- 
ever, the glands were irradiated directly (twenty-three mscs). a 
reacted. Therefore it is dear that inadialion of sufEcicrrt tn- 
tensity will produce swelling and the other symptoms rn aVl 
cases. In a few control cases in which a gland area was ittadialed 
with half an erythema dose or less, the reaction was either mild 
OT absent. 

Because ni tUe tetnpotanness of the reactions, their slight 
clinical slgnihcatvce and impottance in contrast to the severity 
of concomUa.nt diseases under treatment, and the spontaneous 
regression of all symptoms nilhout sequelsj, the med^anism of 
these reactions has been little investigated and is imperfectly 
understood Whether they are due to inflammatorj’ edema or 
hyperemia produced by roentgen rays, which blocks normal 
excretion and so produces swelling; to plugging of the ducts by 
other means, to effects in the glandular epithelium, or to injuiy 
to endothelial structures, are unsettled questions. "Doubtless 
the late reactions ate direct depressive effects. 


SUMMARY 


Swelling and tenderness of the salivary' glands are frequent 
with the technics described. The early and late reactions^ vaj>'- 
ing in seT-erity, subside spontaneously. Fairl}’ direct irradiation 
with a fairly intensive dose is needed to evoke the reaction. 
The parotid gland reacts more readily than the others. The 
scnsjfi\-ity of (he saHvat>’ glands is much greater than that of 
normal skin. The effects of reactions do not need treatment. 
Reports of pre\'ious investigations on the subject are cor- 
roborated. 
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ANESTHETICS USED IN THE JlATO OJNIC IN 1026, 
ESPECIAI1.Y OIL-ETHER COLONIC ANESTHESIA 


Joits S LVN'OV 


The de\ elopment of methods of ancslhcsi:\ npplicubU' to 
special branches of surger}’ be reflcctwl in the annual report 
of an active department of anesthesia The gratlual cliange in 
the use of various anesthetics in the j\Iayo Clinic lias been 
noticeable.* In 1925 an increase in the use of combined anes- 
thesia was predicted for 1926 and was borne out by tlic aj)- 
pended tabulation. Combined anesthesia been ^Y’uiciy rec- 
ommended for a number of years, and its increasing ijopiilurily 
will no doubt continue, although its application is limited, as it 
is mote useful for the weak than tor the robust patient. Never- 
theless if a routine method of anesthesia were coinj>ulsnry, 
combined anesthesia would be worthy of a great deal of c(ni- 
sideration.* Until a better method of the administration of 
ether than the open-drop method is <lcvelopcd, I would exj)C( t 
the use of combined anesthesia to appro.acli but not to exceed 
the use of ether. 

The usefulness and, in some instances, the undtsirivbilily of 
certain forms of anesthesia have often been Blrikingly demon- 
strated by ultra-enthusiastic exponents of those mclliodK, I be- 
lieve it is advantageous to all concerned for the anestlielfKl to 
equip himself so that he can produce anesthesia by any method 
desired by the surgeon. As time goes on, agents and metliodft 
become fasored, according to the individuals who use (hem and 
the conditions sunounding ihcir use’: for example, the t'kill of 
the anesthetist in the use of many agents and several methods 
for each agent, the patient’s general condition, the usual tiem/tnds 
of the average surgeon or the unusual demands of certain fur- 
geons, the operating room and the character of the equijmient 
for operation and for anesthesia. 

VOI. 7 — 103 iCtJ 
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There will probably be little or no increase m the use of local 
and regional methods of anesthesia in the immediate future * 
I do not infer that local anesthesia is losing in popularity, it has 
been given an extensive trial and, although it is unable to meet 
all the needs of every operation iti many instances no other 
form of anesthesia has been quite so satisfactory Therefore, m 
a short time it has probably found the logical extent of its 
application for the present in the Mayo Clinic Local anesthesia 
IS seldom combined with ether by the open drop method 

Spinal anesthesia uas not used in 1925 or 1926 It is not 
contraindicated by certain conditions notably hypertension and 
will find Its proper place as time goes on The severest cntic of 
spinal anesthesia has no fault to find and nothing but admiration 
for the absolute anesthesia it induces but even its staunchest 
supporters are uneasy uhen untoward reactions become marked 
Good judgment m the selection of cases often determines the 
safety with which it may be used and supportive measures 
must be taken unhesitatingly m the untoward reactions I be- 
lieve that if intra abdominal anesthesia is necessary and gen 
eral anesthesia is absolutely contraindicated, spinal anesthesia 
might be considered 

Nitrous OTid and ethylene either with or without ether 
was used less m 1926 than m 1924 or 1925 The increased use 
of carbon dioxid in connection with machine given anesthetics, 
which has been made possible by proper equipment has made 
for easier administration and as a result, nitrous oxid and 
ethylene will probably be used as much as in 1924 and 1925 
Should intratracheal anesthesia become popular m this coun 
try. It will increase the use of machine Riven anesthetics 

Chloroform is seldom used and will probably be discontinued 
during 1927 It has few fnends and many enemies, and only 
a new method of administration will restore it to general use 
Ethyl chlorid as a general anesthetic has been used verj little 
more than chloroform I anticipate an increase m its popu 
larity, espeaally as an induction to ether and in conjunction 
with oil ether colonic anesthesia 

The use of olive oil and ether in the colon to produce general 
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anesthesia is becoming increasingly popular, especially for plastic 
surgery of the face and radical operations on the frontal and 
maxillary sinuses. It was used ten limes as frequently in 1926 
as in 1925, and I e.xpect it null continue to gain in popularity as 
rapidly in 1927 as it did in 1926 

The use of oil-ether colonic anesthesia was begun on a small 
scale in 1925 In that year the technic used was that described 
by Gwathmey. It was first used for external radical operations 
on the frontal sinus, and since 1925 it has been used for this 
type of operation as a routine. OU-ether in the rectum has been 
utilized in a number of obstetrical deliveries.® A few patients 
were anesthetized by this method for surgical treatment of 
ankylosis of the jaw, and since then there has been a rapid in- 
crease in its use for many types of plastic operation on the 
face and head; operations on the nose; radical treatment of cleft 
palate in adults and large children who have had one or two 
previous operations; removal of lesions of the jaw or of the 
tongue, especially when cautery or diathermy is used ; reconstruc- 
tion of the lip by a pedicle flap, and a variety of miscellaneous 
operations. I have used oil-ether anesthesia to control the ter- 
minal convulsions of tetanus for six hours. I have used it in 
one case in two attacks of bronchial asthma in which exhaustion 
was extreme, and no attacks occurred for several months. 
Although excellent results have been obtained by this method, 
it has been used as a routine in only a few operations. 

In 1926 the Gwathmey technic was continued, but I found 
that it was advisable to dispense with the magnesium sulphate, 
as k occasionally pioduced abscess, ot slough at the site of in- 
jection if given subcutaneously. In 1925 a 30 French catheter 
was used as a rectal tube, and it was left in place throughout 
the operation. The catheter was continued by an ordinaiy 
rubber tube with a clamp attached below a funnel. It was pos- 
sible at any time to add or withdraw the anesthetic mixture to 
regulate the depth of anesthesia. In 1926 the large rubber 
rectal tube, designed by Gwathmey, was substituted for the 
catheter. A curved metal connecting-tube was inserted in the 
rectal tube, a binder of adhesive about 45 cm. long saddled over 
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the metal tube, and the rubb 
end of the metal tube The • 
the posterior surface of eacl 
was thus immobilized, the 
tamed The penanal surfa< 
vaselin after the adhesue 
irntation should any of th 
anesthesia In 
duced pnor to 
crease cramps 
cramping than i 
occur howe\er, and to pr 
funnel high in the air and r 
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given before the introduc ; 
and a state of light anes | 
occur The use of ethyl ‘ 
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One of the recent d« 

30 French enema tube v 
vice which prevents the 
necessity of adhesive, if 
mg his knees The butt 
ment shop and is lUust 
are made m two sizes 
medium sized one fo' 
dren the 30 French 
adhesive The use 
IS an economy as 1 
last only a short tir 
sometimes breaks w 
dozen of the small ti 
and one small tube 
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thetist will usually find an enema tube available m any part of 
the hospital, 'whereas special tubes arc often inaccessible 
In order to minimize lifting of patients, especially if they 
are obese, the patient gets on the cart or litter, and lies on the 



766 — -a. Cross section of metal button with a JO French catheter 
threaded through it The button is S cm long, and its greatest diameter 13 
^5 Cm Sc\en and a half cm of catheter extend bejond the button The 
lumen of the button is narrow at the point so that it makes slight pressure 
on a new catheter Old catheters swollen from oil must be coaxed through 
the button with a crochet or other book The button slides easily on a tube 
>f the tube is e\en slightly stretched b> longitudinal traction 6 , Complete 
button The edge of the largest diameter is knurled, which makes the button 
less likely to slip -Additional openings ma> be cut m the catheter to facilitate 
drainage c. First maneuver The button is inserted and inclined toward 
the pubis to bring the posterior aspect of the anus into the groose on the 
button d Second maneus-er The button is inclined toward the coccyx 
in order to bring the anterior aspect of the anus into the groov c on the button 
e, The button lies on the longitudinal axis of the anus the shoulder practically 
buried against and between buttock and anus 

nght side while the tube is inserted He is then turned on his 
back and his face is covered with three or four thicknesses of 
towel It the patient to be anesthetized is not nenoua, and the 
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operation is to be first on the list he maj be placed on the 
operating table instead of on the cart and then anesthetized 
The body binder on the operating table is throwTi over the knees 
and the ^^rlsts are inserted in the wnst holders before anesthesia 
IS begun It makes little difference whether the patient is anes 
thetized on the cart or on the operating table if the knees and 
hands arc secured Struggling may thus be controlled if there 
IS a stage of excitement The retaining straps are unnecessarj 
in about eight cases in e\cr} ten if eth>lchlond inhalations 
are given intermittentlj during the first five or ten minutes of 
anesthesia or whene\er there is evidence of too light a general 
anesthesia Tthjl chlond especiall> when reinforced with 
small amounts of ether b> inhalation has shortened the usual 
slow induction so that if a generous quantity of solution is 
instilfed into the rectum anesthesia ma> be complete in ten 
minutes after the instillation of the mixture Some of the solu 
tion is wthdrawn from the rectum as soon as anesthesia is estab 
lishcd when a quick induction has been attempted 

The mixture of ether and olive oil is based on a percentage 
of 100 and the maximal concentration of solution used has been 
as follows 

For adults (1) 75 per cent ether and the balance olive oil 
m cases in which operation is performed in the open mouth 
(2) 70 per cent ether and the balance olive oil when the mouth 
is closed and can be covered with a square of gauze or sterile 
tow el 

For children from two to five years of age 55 or 60 per cent 
ether with the balance olive oil 

For obstetrical cases 40 per cent ether and the balance oliv e 
oil * 

Gwathmey recommends 1 ounce of 6a per cent mixture of 
ether in olive oil for adults for evcij 20 pounds of body weight 
after I to ] gram of morphm from 5 to 30 grams of chloretone 
and 1/200 to 1 100 of a gram of atropm have been given as 
preliminary medication I give the average patient J gram oi 
morphm and 1 150 gram of atropm fort> fiv e minutes before 
the anesthesia is begun A 10 gram chloretone suppositor> is 
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inserted into the rectum fifteen or twenty minutes before it is 
planned to begin anesthesia. If the dose of morphin is smaller 
I use about 10 ounces of a mixlute of 75 per cent ether and 
25 per cent olive oil, and induce analgesia with ethyl chlorid. 
About 5 ounces of the mixture are withdrawn when anesthesia 
is satisfactory', or, when repirations become too shallow, fifteen 
Or twenty minutes after the insliUalion has been completed. 
My idea is to use from 1 to 3 ounces more than the amount 
determined by body -weight, or from 1.5 to 2 ounces for each 
20 pounds of body weight. 

Morphin is as strongly indicated in oil-ether colonic anes- 
thesia as it is contraindicated when ether is given by the open- 
drop method. The probable explanation is that, in inhalation 
anesthesia, morphin diminishes the volume of respiration so as 
to mlerfere with absorption of ether in quantities sufficient to 
produce relaxation. Morphin with drop ether, might depress 
respiration to such an extent that aeration would be insufiicient 
for proper o.xy’genation. In colonic anesthesia, obviously the 
rate of absorption is not influenced by moipbin, but the rate 
of elimination is in inverse proportion to the decreased volume 
of respiration caused by morphin. In a small series of cases in 
which no morphin was used, and elimination from the lungs was 
rapid, the instillation of as mudr as 23 ounces of 75 per cent 
mixture was required to maintain anesthesia, and it was also 
necessary to give ethyl cWotid frequently by inhalation. In 
order to make certain that means were available for de-etherizing 
patients, se\'eral have been ^ven carbon dioxid and o^gen from 
a gas machine and de-etherized so that they were able to answer 
questions intelligently forty-five minutes after the administra- 
tion of carbon dio.rid and oxygen was begun. It is reasonably 
certain that a patient may be carried from deep colonic anes- 
thesia to a zone of consciousness in a short time with the aid 
of carbon dioxid and oxygen. An attempt has been made to 
administer drugs, supposedly capable of stimulating the respira- 
tory center, near the termination of anesthesia. If the respiratory 
center could be merely stimulated and the ether eliminated, the 
anesthetic effect of morphine would be desirable, and only its 
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depressant effect on the respiratory center would need to be 
overcome More study ot this point wiU be attempted 

For some time cathartics nere administered the night before 
operation but after oil ether colonic anesthesia had been used 
on several patients who were entirely unprepared either by 
cathartics or enemas the undesirability o! cathartics was recog 
nized and they are no longer given Patients arc thus assured 
of rest undisturbed by cramps from cathartics the night before 
operation Two ot three enemas arc giaen one or two hours 
before operation and are usually sufficient to empty the rectum 
enough for purposes of anesthesia 

In 1925 and 1926 almost every patient was examined in the 
Section on Proctology once before the colonic anesthesia was 
given and at two ot three day mtenals for a week or ten days 
afterward Practically nothing of importance was found Al 
though there are some important theoretic reasons for proctologic 
examination before and after oU ether colonic anesthesia in pa 
tients of cancer age nevertheless digital exaromation of the 
tectum or none at all is enough m the majority of cases unless 
there is a history of rectal Weeding pain frequency or urgency 
or other suspicious symptoms 

For a time heav 7 liquid petrolatum or mineral oil was sub 
stituted for the oh\c oil in the oil ether mixture It was satis 
factory m all respects during anesthesia but the patient com 
plamed of cramps for several days afterward Olive oil is now 
used as a routine because it is more satisfactory Some patients 
have been given this type of anesthesia two or three times in a 
period of a week or ten days without any untoward effect In 
some cases there is probably as much nausea and vomitmg 
after this type of anesthesia if morphin is used as there is li 
ether is used by the open drop method So far there has been 
no apparent untoward effect on those organs of the body such 
as the kidneys or lungs which occasionally are affected by 
anesthetics We have not hesitated to use oil olive ether colonic 
anesthesia in cases in whidi there was a solitary kidney ap 
patently m good condition and we have used it frequently 
when cauterization and diathermy of the various parts of the 
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mouth and tongue v,ere to be done without packing on tns 
pharjn^ 

Oil ether colonic anesthesia has manv pos^ibllltie^ ard L c' 
special \alue m plastic surgerj and of considerable interest 10 
all surgeons 

Tabulation 

Anesthetics Used is the M\no Clinic in 192-t, 1925, and 1926 



1926 

1925 

1721 

Anesthet e 

r*T cent 

Per cent 

Per ce-t. 

Ether 

19 1 

20 3 

25 S 

Local 

42 7 

45 0 

43 2 

Local and ether 

0 8 

1 7 

1 4 

Local and gases* 

n 4 

4 1 

0 9 

Gases* 

25 J 

28 4 

27 6 

Chloroform 

0 1 

0 09 

0 09 

Ethvl chtond 

0 1 

0 1 

0 2 

Oil ether colonic 
Spinal 

0 t 

0 01 

0 01 


* With or Without ether 
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tification Aug , 1021 
welcfiii infection conipficating sciulc 
and (liiliclic g'ingrene. Anc. 
1099 

mcltioil for prompt identification, 
/lii£. 1021 

siliMoii scpCKjKc ami diffrnntu 
tion, /lu{ , 1022 1024 


oJ reJerriii origin, un , jj-*« 

Ilmn's disease junr, 751 

Ifoilglwin's disease and Junr. 761 
with sctcrc hemorringe, June, 
754 I 

lliceps cubiti rupture of long hml, 
Aug, 919 ' 

JWj/e/aJ h}pCFncf:Stronjr, Pec, 1462 
Uilurj fistula, multiple mtcrml, Oit, 
1349 

niopsv, ctli>l chlorid anesthesia in, 

April, 237 

in c.ircinoini, importance, A^rif, 
251 

iiismiKli 8iil<arf'onate in lung map- 
ping, A ug , 931 


tion, Au|,985 
procedures, Auj 988 

diverticulum of, epithelioma m 
Dec , 1463 

unaarj', hernia of. June, 575 
traction diwrticulum of, Juni 
S16 

Bleeding kidne)s, Aug, 1035 
Blood, amount, m transfusions Aui 
1014 

chronic hemorrhagic diseases of. 
blood transfusion in, Anj. 1019 

dyscrasias transfusions m. Aui 
1018 

transfusion, Aug . lOt! 
amount of blood Aug.lOU 
det ices used in Aug 1012 
tionors, Ail; , 1014 
in newborn Aug 1015 
indications, Aug, 1015 
blood discrasias, Aug 1018 
chronic hrmorrhaeic diseases 0! 

blood, An;, 1019 
hemorrhage, Aui 1017 
ofnewliom tu| 1018 
illummaiine gas poisoning 
Avi.iofs 

preopcraii\e case* with anemia, 
A«|. 1018 
sepsis, Aui, 1019 
surgical ehoeb Aug 101/ 
technic, A uj . 1012 
Hone graft from lieum to rower jaw 
pec, 1483 , , „ 

in giant cell tumor of tibia Dec 
, -01 

in ununited fractures June (Ui 
of hip, Dec , 1432 

long. ostcom\elilis of AUg,j*i 

mctastascs in carcmomi of pros 
tate. Feb 31 

summarj of cases Aug 8" 
in scirrhous caranoina ot breast 

tumor of guntccll A fi'’l 299 

etiology, A^ril W9 

occurrence and tocatron A;>« 

pathology, AfinJ ,.j 
phisical findings Apr>^‘ 
roentgenologv, April 

8>niptomsand signs A;.rd 391 

treatment, April, 30 
Bone deposits in eareinonu of 
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maiwicii, June, 4(5 l/ii . 

ina'ion for approach, /une, 471 Bronchus, carcinoma of, ^^lth tncUs- 
pathologic report, June 477 tasis toLidncj and iiv-cr, Jlpni, ISh 
metastasis to, in carcinoma of Bucjal mucosa, maliBnancj 01, reb , 
breast Fth , S3 _ 176 „ . . t . t 

m recurrent endothelioma of Bucket handle fracture 01 internal 
tendon sheaths, Feb . &3 «emilufiar cartilage, Dec , 1426 

tumor of, chronic subdural hema 
toma and, differentiation, Der , 1 

^52j ' CtLCtVELS, avulsion of, June, 58a 

historical, June, 475 I ttcatment./onf. SS9 

Breast, adenocarcinoma of, medullary, ! compression fracture of, June’, 591 
Feb 95,98 i symptoms, June. 591 

Carcinoma of, adenomatous and| treatment, June, ^1 

cv'Stic lesions and, differentia i reimpactJtion, June, 592 

tion April, 432 fracture of, classification, June, S8S 

bone deposits in, ortgm Feb , I I ne^ t>pe, June, 5S3 


bone deposits in, origin Feb . I - 

metastasis in, Aut . 878 Calculus complicating unilateral fused 

cautery operation, Ort . 1355 1 ljdne>, Aug, 1W9 

‘ in female urethra, /lug , 991 

phantom, June, 736 
I p)onephro«is, clinical revneu of 29 
■ nephrectomies in, /Jug , S42 

• * I rena), June, 731 

signs ui, Aprii, in clinical t^-pe, June, 733 

Kjema and differentiation, patholof> , June, 733 
April 434 proph>!ax)S, June, 738 

indications for irradiation. April, 8>mptomatoloey, June, 734 
422 ureteral, June 731 

for surgerv, April, 421 clinical tvpe, Jukc, 733 

irradiation in, April, 415 patholog3, June, 733 

m pnmar> operable cases in prophylaxis, June, 738 

operable because of age or removal b> Councill extractor, 

mtercurrent disease, April, Oct, 1265 

4^ _ severe opposite colics and com 

palliative April, A25 plete anuria following neph 

postoperative, April, 423 rectomj, June, 725 

preoperative April, 423 S)mptomatolog>, June, 73 i 

Ij mphatic permeation in, Feb , 4, with aunailar fibrillation and di 
abetes, nephrectomy in pres- 
metastasis to abdomen, Feb , 27 ence of, June, 717 

to brain, Feb , 53 Cancer See Corcinomo 

mth extensive bone raetasta«es, 'Carcinoma, biposv in, importance 
Feb I ^ April 251 

tt ith met.-istasis to spleen, Feb , 78 diagnosis b> frozen section method 
with md_e spread metastascs, dug, 503 
April, 278 irradiation in, April, 409 

mp diagnostic of cancer, April multiple myeloma and, differentia 
■*49 tion, Dec , 1444 

iin m, and cancer, Apnl 431 primary , Ftb , 93 


»igii^ uh dpru, 4a( \ 

ec;ema and differentiation,' 
April 434 I 

indications for irradiation, A pril, i 
422 I 

for surgerv, /lpn7. 421 I 

irradiation in, Apnl, 415 
m primary operable cases in 
operable b^use of age or 
mtercurrent disease, April. 
425 

palliative dpril, 425 
postoperative, April, 423 
preoperative April, 423 
Ij mphatic permeation in, Feb , 4, 
16 

metastasis to abdomen, Feb, 27 
to brain, Feb , 53 


with widespread meCastases, 
April, 278 

lump diagnostic of cancer, April 
429 

pam m, and cancer, April 431 


radical amputation, with cauterv ofantrum irradiation m, d^i/, 415 


Ocr I3S5 

case reports Ocl 1360-1366 


of bladder, summary of 48 cases 
dug, 986 
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Cho'ecystitis, diagnostic problems, 
June, 795 

peptic ulcer and, differentiauon, 
June, 795 

sclectl^e stomach m, June 796 
With secondary abscess o{ Iner. 

Dec. 138S 

Cholecystography, diagnostic value, 
June, 797 

Cholecystostomy for chronic chole 
cystitis, Dec , 1394 

Cholelithiasis with secondary abscess 
of h\er, Dee , 1383 

Chorea, management m pregnancy 
and labor, June, 689 

Choroid, melanoma of with metas* 
tascs, Aprtl, 293 

Chyluria, Aug , 993 
causes, Aug , 993 


Coccygeal region, pain referred to, 
0 c». 1158 

Coffey'a extraperitoneal closure of 
fecal fistulse, June 604 

Colic renal June, 735 

uric>acid showers in etiology. 
Oil 1162 

Colitis, acute spastic, as factor 

demic appendicitis, June, 515 
diagnosis, June, 512 
intussusception, acute appen* 
dicitis and, dilTerentiation, 
June, 513 

pathology, June, 513 
simulating acute appendicitis 
r intussusception, June, 507 
ulcerative, ci ' - • ■ 

fatty degeneration 
liver, Aug, 817 
early cholecystitis and, differentia- 
tion, June, 795 

Colon, acquired sensory nerve* of, 
April, 255 

acute exacerbation of, Aug , 817 ' 

cancer of, Ocl, 1367 

case histones, Oil . 1369-1375 
clinical aspects, Ocl , 1367 
diagnosis. Oil , 1367 
differential diagnosis. Oil , 1369 
physical examination, Oct, 1369 1 
roentgenologic aspects Oct . 1375 
surgical aspects, Oct , 1379 
symptoms, Ocl, 1368 1 


Colon, cancer of, x ray in diagnosis. 
Ocf, 1375 

pelvic, and rectum, cancer of, Oct . 
1125 

Colonic anesthesia, oil ether, Dec . 
1619 

Cofostomy in caranoim of loner 
bowel, June, 525 
Colton empyema tube Orf,1244 
Common carotid ligation of, June, 
486 

duct obstruction, Ocl , 1235 
sphincteric mechanism of, gall 
bladderand relation Dec, 1543 
Compression fracture of calcaneus, 
June 591 

symptoms, June 591 
treatment, June, 591 
reimpaciation June 592 
Congenital atresia of jejunum, Oct , 
1193 

bowel obstruction. June, 649 
heart, management m pregnancy 
and labor, June, 691 
intestinal obstruction Ocl, 1193 
operation, Ocl , U94 
(tfognovis, Octf 1202 
symptoms, Oct, 1200 
web nngers, Didol's operation in, 
modihed, Dee 1450 


iuuuluiii/i .!«•«> 
lesions of cervical sympa- 
thetic trunL and, dif- 
I ferentiation, June, 630 

I Corpus uteri, adenocarcinoma of, ra- 
dium and surgical treatment, sum- 
mary of 24 cases <4«f,1093 
Cotton's reimpactation treatment of 
compression fracture of calcaneus, 
June, 592 

Counall extractor, removal of ure 
teral stone by, Oct , 1265 
Cnbnform hernia, Aug , 918 919 
Crossed dystopia of right kidney, 
June, 579 

diagnosis June, 581 


of urachus, .Aiif , 943 . 

echinococcus of kidney , /imr, i83 
diagnosis June 786 
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C„t, «hmococc», ot k,d„ey, et.ol | D.™rt.cuh. tte 


tjgy, Junt, 785 


Ocl 1343 , , 

Divcrtjculum of bladder, epithelioma 
in, Dec , 1468 


of o^ary torsio 
June 763 
osTvnan, large in 

<‘“""1! P"? l»ni.nage. .nte.cKlak m a«te 
nancy. 675 ^ | pneumonic empyema. Df^ 15W 

Cjstadenoma of “ - ’ ’ • 

495 

Cystic lesions, c 
and differentiation. April, 432 
Cystitis lesiculitis and differentia 
tion June 610 


Decompositiov pregnancy and labor 
m presence of, June, 689 
Depiiationbyx ray in tinea tonsurans, 
hb 217 

Deposits bone , m breast cancer, 
ongin Feh , 1 

J a. f 


symptoms, June, 643 
treatment, Junt, 644 
ulcer, subacute, partial duodenec 
tomy for, Dec , 1420 
Duodenectomy, psirtial for subacute 
duodenal ulcer, Dec , 1420 
Duodenum, acquired sensory ner\es 
of, April, 255 


iu>i K/a laal 

of urachus /liij , 943 
Diabetes postoperatis’e, m urology,^ 
/«nf 716 

Diabetic gangrene, gas bacillus infec- 
tion complicating 4«g , 1099 
Diagnosis of early cancer of breast 
April 427 

Diaphragmatic hernia, Oct, U65 
Dec 1518 

ca'=es illustrating 001,1167-4176 
symptoms Oct 1166 
treatment, Oct 1166 
types Oft , 1165 
Diathermy medical Feb , 209 
surgical Feb 210 

Didots operation for syndactylism, 
modified, Dec , 1450 
Digitalis prcoperatiie admmistra 
tion, Aug , 969 

in absence of heart failure, 
Aug , 970 

Dislocation of acromioctay icular loint, 
Oct , 1307 
treatment, Oc 
of sternal end of c 
and inaard Ocl 

traumatic of kidn^j, ^ it/<e /4 j 
operative technique, June, 748 
tot 7 ~i 03 


Dyscrasias blood, transfusions in, 

, 1018 

I Dyspepsia, extragastric, June, 795 
I Dysphagia in cardiospasm, Ocl , 1296, 
1300 

Dystopia, crossed of right kidney. 
June, 579 

diagnosis, June, 581 
pyelogram, June, 579 


- 


fulness in lollowmg trigeminal 
rhuotomy, June, 636 
Echinococcus cyst of kidney, June, 

diagnosis Tune 786 
etiology June 785 
grape skins June 789 
rctopic pyonephrosis with stones 
Dec , 1457 

Ecicma, carcinoma of brpTsr 


, , it I ialy 

arthroplasty of for ankylosis Dee 
1445 ' 
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Electrocoagulation Feb 212 1 Epididymitis complicating vesiculitis 

Electrodesiccation Feb 211 I June 638 

Electrothermic treatment of malig Epidural and pens nus abscess and 
lateral sinus thrombosis complicat 
ing mastoiditis Aug 824 
Epigastrium pain referred to Ocl 
1158 

ol peripheral vessel postoperative f-pithclioma adenoides cvsticum 
m urolog> June 716 Apnl 437 

postoperative 857 benign cjstic, 438 

anesthesia as factor in Aug 858. pathologic report ^pri/ 448 
treatment Aug 859 I m diverticulum of bladder Dec 

t>pc of operation causing Aug 1468 

857 of car irradiation in April 411 

surgical aspects Aug 857 of eveMs irradiation m April 

Empyema acute postpneumonic in 410 

tercostal drainage in Z>ef 1509 of face irradiation in April 411 
chronic Dee 1512 of lip Feb 117 169 See also 

treatment June 657 hpidermoid carcinoma of hp 

double Ocl 1237 plastic surgery June 542 

.1 r - /V. recurrent with enlarged necl. 

glands Feb 174 

of nose plastic surgery June 539 
• I of skill of face radium treatment 
Feb 165 

papillary of ureter Dec 1464 
secondary of parotid gland with 
Buliaeute rheumatic management facial paralv sis June 494 
m ^pregnancy and labor June | Fpithelwmc kystique benign April 

Endocervicitis chronic followmggon Epulis Feb 187 

orrheal infections radium treat Erosions of ccrvit rad urn treatment 
ment Aug 1096 I Aug 1096 

irradiation in April 316 Esophagus carcinoma of April 381 

Endothelioma of spleen secondary, anaivsisofgastnccontents April 
Feb 69 394 

recurrent of tendon sheaths with cardiospasm and dilTerentiation 
pulmonary and cerebral metas Oet 1299 

tasis Feb 83 gastrostomy m Apnl 385 

Endothermy Feb 210 irradiation m Apnl 416 

m epidermoid carcinoma of hp radiotninsparent foreign body m 
Feb 144 Aug 939 

Enteritis tuberculous healed acute Ethyl chiorid anesthesia for taking 
intestinal obstruction in Oct 1333 biopsies and opening abscesses 
Epidemic appendicitis spastic colitis April 237 
as factor in /«ne 515 Ethylene anesthesia in Mayo Clinic 

Epidermo d carcinoma of hp Feb Dec 1618 

117 169 ETophthalmic goiter Oct 1227 

anatomy Feb IIS postoperative comphration Oct 

diagnosis Feb 124 1281 

differential Feb 134 ETophthalmos theories of Dec 1496 

definition Feb 117 unilateral m Graves disease Dec 

etiology Feb 124 1491 

history record Feb 136 in osteoma of sphenoid bone 

normal histology Feb 117 Dec 1501 

pathology Feb 119 Extractor Councill removal of ure 

treatment Feb 138 teral stone by Oct 1263 

endothermy Feb 144 Ectragastric dyspepsia June 795 

radium Feb 138 ETtrapentoneal closure of fecal fistula 

array Feb 150 June 604 
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Extra uterine pregnancj , recurrent, 
Dec ,1604 


Extremities plastic operations on, ' 
Dfc . 144? 

Ejelids, epithelioma of, irradiation jn. 


Fxce, carcinoma of, basal-cell, , 
113 

o/skin of, radium treatment, /ei, 
165 

epithelioma of, irradiation in, Aprtl, 
411 

plastics of, June, 539 
tumors of, giant cell, Feb , 189 
Facial ncire, parotid gland and, rela 
tion, June, 497 

paral>*sis follo^nng tngeminal rhi 
aotoms . June, 533 
in $econaar> epithelioma of paro- 
tid glands June, 494 
Fallopian tubes, isthmospasm of. 
June 777 

Fatty degeneration of heart and lix’er 
m chronic ulceratne colitis, Aut,\ 

821 I 

Fecal fistula, June, 593, Dec , 1387 
causes, June 600 1 

benign and malignant tumors. 

June, 602 
hernia, June 602 
operations, June, 601 
trauma June, 600 
classiAcKion. June, 600 
-I-- r 


Fibroma of sp'ecn, Feb , 63 
histologic stud> , June, 520 

* — of h\pophar>nx, Dec, 

irj multiple internal, 
Vcl , la49 

fecal, June, 595 Dec , 1387 See 
also Fecal fistula 
gastrojejunocolic, Dec , 1413 
Fistula m ano, Dec , 1579 
anatom), Dec , 1581 
blind internal, Dec , 1586 
complete internal, Dec , 1594 
eniboology, Pre 1580 
etiolog), Dec , 1582 
in pulmonarv tuberculosis, Dec , 
1582 

incidence, Dec , 1578 
non surgical treatment. Dec , 1597 
operation in, Dec , 1586 
anesthesia, Dec , 1586 
dressings after, Dec , 1595 
in abswss stage, Dec 1588 
in fistula stage, Dec , 1589 
position of patient, Dec , 1587 
preparation of patient, Dec , 1586 
pathology. Dee , 1584 
Flap, pedunculated, ui treatment of 
contracture, June, 619 
Flexure, hepatic, omental adhesions 
at. 0«. 1291 

Ffoor of mouth, mahgnancx of, Feb , 

179 6 j , . 

Foot, sarcoma of, elexen > ear cure fol 
louing amputation. Dec , 1440 
Forearm, 3t>-pical carcinoma of, fol 
lowing iBjurj, April, 243 
unumted fracture of both bones, 
r 


'pur, June 606 j 

tamponade closure, June, 603 | 

treatment, June, 602 1 

t>Tx; and cour'^e June. 602 
Femoral metastasis m breast cancer.* 
Feb , 24 

Femur, o«teom\-elitis of ,4Bg,951 
sarcoma and. differentiation, 
Dec 1436 


Fibroids uierme, radium and «urgic 2 l 
treatment, summarx of 34 case* 
Aug. I0S5 

Fibroma of ileocecal xalx-e, mtu^ 
®u«ception complicating tag. 
1062 

o«*ifxmg June, Si' 


treatment, June, 589 
compression, of Calcaneus, June, 591 
S}mptoms, June, 591 
treatment, June, 591 
reimpactation. June, 592 
of calcaneus, classification, June, 
588 

new tx-pe June, 583 
of mxicular associated xnth pen 
lunar dislocation, June, Sal 
of slnilJ. Jure, 481 


Jure. 590 
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Fracture of triquetrum June 560 i Gastrostomy for care noma of esoph 
of trochlear process /une, a91 | agtis Aprsl 38t 

open reduction 0 / J Of £49 Gaucher s disease Jjmpfiosarcoitia of 

spontaneous in carcinomatous | spiecn and differentiator! Aut 
metatases of tones Feb 10 1077 

Ununited /«»# 701 Gelatinous adenocarciooma of ileo 

of hip win fibula used as beme cecal junction April 266 
graft flee 1433 Gemtaba eictemal imd ation in 

Frontoparietal left mcnmgtoma of j malignant lesions of April 320 
Oct 1323 j Giant*cell sarcoma April 299 

operation Oet 132S j tumor multiple midoma and df 

Frozen section method of tissue diag ferentiatlon Dec 1444 

Rosis practical use Aug 803 of bone April 299 

Fulguraiion in treatment of oretero- etiology April 299 

cele Aug 1002 occurrence and location April 

Fundus uteri adenocarc noma of di 300 

agnosis by frozen section method pathology April 304 

Atig 808 ph^ sicat findings April 301 

Fused kidney unilateral with cal roentgenology April 302 

Cuius Aug 1049 ajmptoms and signs April 301 

treatment April 302 
of face Feb 189 

Gau. caranoma of Apnl of tibia bone graft in Pec W37 

271 Glands of neck enlarged inepthe! 

emptying O' Pec lS4t otnaofhp fei 174 

histologic studies Dec 1548 tahvary reactions to * rays Pee 

in response to stimulation X>ef 1609 
1547 Goiter exophthalmic Oel 1227 

inciting factors Dee 1549 postoperative compl cation 01 

pregnancy and Xlrc ISSO 1281 

aphinctenc mechanism of com unilateral exophthalmos tn Pee^ 
mon duct and Dec 1543 1491 

hemorrhagic and gangrenous Dee hyperplastic toxic prolonged treat 
1392 ment with Lugol's solution Ocf 

innocent Dec 1383 1386 1275 

necrotic Dee 1393 toxic supposedly inoperable hand 

omental adhesions at Oel 1291 ling of Oel 127a 
Silent i7fc 1383 Gonorrheal rheumatism operatne 

Gallstones with secondary abscess of treatment ftine 640 
liter Dee 1383 Granuloma pjogenicutn epidermoid 

Gangrene senile and diabetic gas carcinoma of hp and d iTerentiation 
bacillus infection complicating Fe6 134 

Aug 1099 Grapc^kins in echinococcus cyst of 

Gangrenous and hemorrhagte gall kidney June 789 
bladder Dec 1392 Graxes disease See Caller, exoph 

Gas bacillus infection complicating Huxlmtc 
senile and diabetic gangrene Aug Great omentum torsion of Oct l2ol 
1099 Gums, hyTsertrophy of F«5 188 

Gastric complications jxistoperative Gynecology irradiation m f^r« 315 
in uroJogy June 714 autopsy materia? and findings 

contents m carcinoma of esophagus Apnl 335 

analysis Afrrfl 394 benign lesions April 31S 

dilatation acute following pros compl cations April 334 
tatectomy June 720 malignant lesions April 320 

ulcer perforating with hourglass radium alone or combine witn 
deforniiiy and duodenal ulcer surgery in summary of 257 casts 

Dec 1414 Aug 10S3 

GastrojcjunocoUc fistula, Dee 7413 

Gastroscopy technic of with H^EiiAVOENtornELloy t cutis fap- 
Schmdter instrument Aug 935 ulosam April 437 
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Head injury, two ca<;es, June, 481 
Head’s zones, Oct , 1152 
Heart, congenital, management in 
pregnancy and labor, June, 691 
disease, management of, m preg 
nancy and labor, /«««, 689 1 

effect of preoperative digitalization 1 
upon, in absence of heart failure, I 
A«g 969 

fatty degeneration of, m chrome I 
ulcerative colitis, Aug , 821 . 

involvement postoperative, in iirol ] 
ogy, June 712 

Hemangioma of spleen, Feb , 74 . 

Hematoma, chronic subdural, Dec , j 
1523 ^ ' 

brain tumor and, dim 
tion Dec , 1523 
Hematuria, idiopathic due , 1 
Hemophilia, blood transfusK 
dug . 1019 

Hemorrhage, benign uterine, 
tion m, Apftl, 317 
cerebral postoperative, m i 
/tt«e, 712 

following operation for 
of larynx, Aprtl, 361 
indicating blood transfus 
1017 

of newborn, blood tram 
Aug , 1018 

postoperative, in urology, June, 7 16 
Hemorrhagic and gangrenous gall- 
bladder, Dec , 1392 
cyst of kidney, Dec , 1398 
diseases of blood, transfusions m. 
Aug. 1019 


Hernia, strangulated, Dec , 1573 
ventral, Aug , 909 
causes, d Kg , 910 
circular median line, dug . 917 
classihcation, d«g , 913 
cribriform, Aug , 918, 919 
massive, dug , 921 
operative treatment, dug , 923 
paralytic, Aug , 920 
pedunculated Aug , 916, 918 
slit, dHg , 914 

zoster ophthalmicus, June, 

Hiccup postoperative, in urology, 
June, 717 

_ ~ -I- fit- Ta 


mage 01 laiee-jomt, Dec , 1425 
Hypernephtoma, bilateral, Dec , 1462 
multiple myeloma and, differentia- 
tion, Dec . 1444 

of kidney viith metastases to lungs, 
Aprtl, 290 

progressing along ureter, Dee , 1460 


insufficiency, experimental, uric 
acid excretion in, Dec , 1555 
Hepatoma. Aprtl, 270 
Hernia, cribriform, d«g , 919 
diaphragmatic, Ocl , 1165, Dec 
1518 

cases illustrating Oct , 1167-1176 \ 
symptoms, Oct ,1166 
treatment Or/, 1166 
types, On 1165 
fecal fistula following, June, 602 
mcjsionaJ, Aug, 909 
causes, Aug, 910 
of urinary bladder, June, 575 
paralytic, Aug , 909, 920 
causes, /i Mg , 910 

pedunculated dug, 917 
Aug, 915 


Hyperplastic toxic goiter, prolonged 
treatment, with Lugol's solution. 
Oct, 1265 

Hypertrophy of gums, Feb , 188 
of pylonc sphincter muscle, Dec,, 
1401 

Hypopharynx, fibrosarcoma of, Dec , 


Idiopathic hematurias, Aug , 1034 
ffeowcaf junction, carcinoma of. 
April, 266 

valve, neoplasms of, intussuscep- 
tion complicating, Aug , 1057 
Ileus, duodenal, chronic, June, W3 
cause, June 643 
diagnosis, June, 644 
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Ileus duodenal chronic s>inptoms | Irradiation See also Radiolherapy 
June 643 1 in benign uterine hemorrhage ipril 


treatment June 644 
Illuminating gas poisoning blood] 
transfusion in Aug 1018 , 

Implantation transcelomtc of cancer 
cells Feb 26 I 

lersus lymphatic permeation ml 
metastasis of carcinoma Afint 
283 

Incisional hernia Aug 009 I 

causes Aug 910 ' 

Infantile hydrocephalus dug 901 . 

Bromann s operation Aug 906 
Infarction hemorrhagic of adnexa ’ 
June 765 

— I «/>-i<e ol duodenum 


143U 

Intestinal comphcatiorts postopera 
tive m urology June 714 
injury traumatic June 529 
obstruction acute Dee 1573 

m healed case of tuberculous 
entcntis Oel 133J 
postoperatii'c Dee l$16 
congenital June 649 IJ9J 
operation Oct 1194 
prognoss Oct 1202 
symptoms Oct 1200 
partial appendicitis causing 
Oct 1253 

subacute Dee 1567 
paresis following prostatectomy 
June 720 

Intestine acquired sensory nenes of 
April 255 

small cancer of cases illustrating 
Dec 140'’ 1407 

Intra abdominal conditions differen 
tial diagnosis from kidney and 
ureteral signihcance of pam in 
Oec 1151 

testicle sarcoma of Aug 1079 

Intra peritoneal closure of fecal fistula 
June 607 

Intussusception acute spastic colitis 
acute appendicitis and d fferen ' 
tiation June 513 1 

comp! eating neoplasms of ileocecal 1 
valve Aug 1057 1 

spastic colitis s muJjt/ng June 512] 


317 

in carcinoma April 400 
of antrum April 4 I 5 
of breast April 418 

m primary operable cases in 
operable liecause of age or 
mtercurrent dsease April 
423 

palliatise April 423 
postoperative April 423 
preoperative April 423 
of cervix April 325 417 
of esophagus April 416 
0 / larynx April 415 
of lower lip April 412 
of mouth April 413 
of ovaries April 332 
of urethra April 320 
of uterus body April 330 
of vagina April 304 
of vulva April 322 
in endocervicitis April 316 
m epidermoid carcinoma of I p 
FeP 13S 

m epithelioma o’ ear April 411 
of eyelids April 410 
of face April 411 
m gynecology l^rif 316 
autopsv material and hndngs 
April 335 

benign lesions April 315 
complications April 334 
ma) gnant lesons Apnl 320 
reaction of salivorv glands to Dec 
1609 

with fractional doses of xrays 
April 399 

Isthmospasm of fallopian tubes June 
774 

JsuNWCE blood transfusions in Aug 
1019 

diagnosis of cases illustrating Dec 
1391 1396 

treatment of cases illustrating 
Pee 1391 1396 
Jaw adamantomi of Feb 190 
cysts of Feb ISO 
lower reconstruction of by bone 
graft from ileum Dec 1483 
osteoma of Feb 189 
plastics of June 539 
sarcoma of plastic surgery Ji ue 
543 

tumors of Feh 188 
Jejunal ulcer Oct 1269 

multiple folio ling partial gas 
trcctomv Dec 141/ 
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J* u *3 congenital atre'ia Otf 1W3 Larvnx cafcinonta of noun»hment 
c-cercf 140 follownng operation ^;>n/ 360 

Icnat 3 cronioda\nailar d location postoperati\'e treaintent Apru 


of Oct 

treatment Oct laOO 


KrovEt bleeding 4 hs 103j 
chronic aching 4«» 1034 

Bnght s di«ea«e and differ 
entntion 4 k* 103a 
chronic interstitial nephnii* 
and differentiation 4«g 
1033 

cond tions differential dagntteis 
from mira abdominal pain in 
significance Oci llal 
cro'^ed d^'stopia of Jutse a»9 
diagnos « Jtm* aSl 
p\elogram June > 9 
cv«t of Dec 139 

d seases of clinical re\aet* of 100 
consecutive nephrectomies in 
.dng S3 

notes on certain t\ pe* 4«{ 1033 
double Dee 1400 
ech nococcus cvst of June S3 


technic of operation AprsI 3a4 
treatment 4#>n/ 349 

b\ nirgerv and imidiaiion 
iprtl 36a 

Lateral «inu thromboph'ebitis of 
complicating mastcrditw 



Leulemia mvelogenous June tsS 
operative treatment June 760 
rrav treatment June 7sS 
LeuLopUkia of mouth Feb 176 
Ligation of common carotid June 4S6 
Liodeman s technic m blood trans* 
fustons Au^ 1012 

Lip carcmoma of «ath metastasis to 
spJeen Feb i9 

epidermoid carcinoma of Feb 117 
169 


A t m» 


hemorrhagic c> «t Dee t39S 


nephrectom es in iug S43 
traumatic d location June 43 
operative technic June 4S 
lubercuV>i3 of cl rev>»» o* 24 
ca-es 4i«g S40 

unilateral fuied, ca cs 

1049 

Knee resect or o‘ f r a A 

deforr- V D' 144 
Kr*e jot- I- <— -ra cs 

tiLg* rf 

Dr 142, 

te-*-- r r( r*— r- D' 

U 0 


LiEOi. CU112'*— e— r res'” o’ 

June ( 9 

earn-ot-’ o Ifn. ^ 

ten f } ^••x -*g <’ce-a 
two VI 

eaceptnra’ cry-d" rr+ 

ITada ly - ipr_, 4i 


anatom> Feb llS 
definition Feb 117 
diagnosis Feb 129 
differential Feb 134 
etiolog:> Feb 118 
histor> record Feb 136 
normal histology Feb 117 
p3lholog:> Feb 118 
treatment Feb 138 

endothermj Feb 1+4 
rad um Feb 138 
X rav Feb 150 

ep thehotna of Feb 117 169 

also Epidermoid rarcinoma 
of lip 

p_»*y ‘s.rgerv 7a«e 54’ 

wth enlarged neck 
g'try* Feb 174 
6*^ rxt rrrjT’i for Fei 136 
wv-- ot irradiation in 

412 


m 'ex^eoA, Dec 1481 ^ 
c-tef Fed 173 

Aug 931 

U4rr-AtJ^r^'T-z,Def 1331 

•’ Dec 1337 

r-« •* rt fAiet Uec^ Ia38 
Li’ite*’ u A of sureerv 

!>* tri7 ^ 


Lr r- a Aer^n 

# 73 r n a-rT 

ber n>l 


rf seo-xviiTj chole 

s wujj 
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Liver carcinoma of Aprtl 271 I Mapping lung indications for Au^ 
secondary to carcinoma of bron 936 
chus Aprtl 286 ' *• 

fatty degeneration of in 


Long bones osteomvelitis of Aue 
947 

head of biceps cubiti rupture Aug 
979 

Loop fracture of internal semilunar 


abscess and lateral sinus throm 
bosis complicating Aug 824 
septicemia and pjemia comp! cat 
ing Aug 830 

thromlwphlebitis of lateral s nus 
complcatmg Aug 823 
with brain abscess compli 
eating Aug 8'’7 


Lumbar hernia Mral)-tic Aug 920 I April 293 
regon pain referred to Oei 1158 of palate Feb 1S6 
Lung See also Pulmonary ' rf ~ 

diseases of roentgenotherapy 
Fih 221 


Lymphangioma of spleen Feb 74 
radium treatment Feb 111 


Lymphatic permeation m carcinoma 
of breast Feb 4 16 
of prostate Feb 38 
versus transcelomic implantation 
in metastasis of caranoma 
April 283 


patholog c report June 477 
Meningioma of left frontoparietal 
Oet 1323 

operation 0 1 IS’S 
Metastases to bones m care noma ol 
breast Feb 1 7 
of prostate Feb 31 
summary of cases Aug 877 
Metastatic tumors of nervous system 
Feb 47 

• ^ urgical 


o Ocl 


C th) 
icy and 

orevent 


iMorphtn'^in'' oil ether colonic anes- 
Malicnancy electrotherm c treat thesia Dec , 1623 

ment Feb 205 I »» u _ _ -f ifig 

of buccal mucosa Feb 176 
of floor of mouth Feb 179 
of lip Feb 173 
of mouth Feb 169 
relief of pain Feb 192 


fistula Ocl 
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Multiple jejunal ulcers following par ' 
tial gastrectomy , Dec , 1417 
myeloma, Dec , 1442 
carcinoma and, differentiation, 
Dec , 1444 

giant cell tumor and, differentia 
tion, Dec , 1444 I 

hypernephroma and, differentia*! 
tion, Dec , 1444 

osteomalacia and, differentiation, 
Dec , 1444 

sarcoma and, differentiation 
Dec , 1444 

spondylitis deformans and, dif 
ferentiation Dec , 1445 
tuberculosis of spine and, differ 
entiation, Dec , 1445 
primary carcinomata Feh , 03 
tumors of skin, April, 437 
Myelogenous leukemia, June, 758 
operati\e treatment, June, 760 
**ray treatment, June, 758 
Myeloid sarcoma, Aprtl 299 
Myeloma multiple, Dec , 1442 See 
also ifulttple Mi^atna 
Myositis ossificans localizedi Aug 


NiEVi epithehaux kiptique, April, 437 
Navicular, fracture of, associated with 
perilunar dislocation, June, 551 
Neck glands, enlarged, in epithelioma 
oflip, Feh , 174 
tumors of. Feb , 191 
Necrotic gall bladder, Dec , 1393 
Needle with stop cock lor donor m 




I Nene, acquired sensory, of colon and 
1 duodenum April, 255 

facial, parotid gland and, relation, 
June, 497 

supply of rectus abdominis, Aug , 
912 

Nervous system, metastatic tumors of, 
Feb . 47 

Neuralgia, carcinoma of breast and, 
differentiation, April, 431 
New growths of kidney, clinical re- 
view of 12 nephrectomies in, Aug, 
843 

Newborn, blood transfusions in, Aug , 
' 1015 

hemorrhage of, blood transfusion 
m, Aug , 1018 

Nipple, affections of, and cancer. 
April, 433 

Nitrous oxid anesthesia in Mayo 
Clmic. Dec , 1618 

Nose, epithelioma of, plastic surgery, 
June's39 ^ * 


Obliterative cholangitis, Dec , 1396 
Obstructive anuria, causes of, June, 



i,..H“‘vk.iuiuies, cunicji review ol lOOl 
consecutive, Aug , 837 ' 

in calculus pyonephrosis, clinical 
review, Aug , 842 

in miscellaneous cases, clmical re 
view, Aug, 845 

m new growths of kidney, clinical 
revnew, /lui; , 843 

m pyonephritis, clinical review 
Aug 837 

m tuberculosis of kidney, clinical 
review, , 840 
Nephrectomy for renal tub 
cardiac complications, J • 
for right calculous pyelor 


I Omentum, great, torsion of, Oct , 1261 
Open reduction of fractures. Aus . 

849 ■ £ . 

Operations as cause of fecal fistula. 
June, 601 

during pregnancy, June, 669 
Orthopedic clinic, Oct , 1307 
I Os^cafcis, osteomyelitis of, Aug , 956, 

Ossifwng fibroma, June, 517 
f\ * study,^ June, 520 
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with ten(Ienc> to localize 
and perCcratt Au^ 9Sl 
locilized Aug 949 
chron c localized snKle and 
multiple foci Aug 958,959 
Ovarian C}st larftc in louriecn >car 
old gir) Ocl 1 >05 

Charj adenocarcinoma of papillary 
cjst Feh 96 99 
adenofibroma of Aug 1110 
benign sol d tumor of Aug 1109 
carcinoma of irradiation in APnl 
332 

dermoid cyst of operation during 
pregnancy Jute 669 
unusual complication case re 
port Oct 1351 

tumor of torsion complicating 
June 763 


more to left side Oil 1159 
to right sde Oct 1159 
to coccygeal region Oct 1158 
to dorsolumbar region Ocl 1157 

1158 

to epigastrium Oct 1158 
to lumbar region 0(1 1158 
to midabdomen Ocl 1159 
to region about umb I cus Ocl 

1159 

to sacral region Oct 1 158 
to suprapub c region Oct 1159 
rel ef of in maligpancy of mouth 
Feb 192 

renal and ureteral incidence Oct 
1160 


Paralytic hernia Aug 909 920 
causes /fug 910 

Paranasal sinuses carcinoma of 
treatment April 339 
Paresis intestinal following prosta 
fectomy June 720 
Paresthesias following trigeminal rh 
xotomy June 634 
Parotid eland ben gn papillary cyst 
adenoma of June 495 
complete removal June 501 
facial nerve and relation June 
497 

secondary carcinoma of June 
489 

epithelioma of with facial 
paralysis June 494 
surgical anatomy /««e 497 
tumors of pathology and end 
I prognos s June 502 

lunculated flap in treatment of 
contracture June 619 
ernia Aug 916 917 918 
vic colon and rectum cancer of 
>ct 1125 

• vMis carcinoma of with metastass 
I to spleen Feb 80 
Peptic ulcer early cholecystitis and 
' differentiation June 795 

surgical treatment problems in 
Dec 1413 

Perforatme gastric ulcer with hour 
glass deformity and duodenal ulcer 
Dee 1414 

Pericardial infection Dee 1506 
Penlunar dislocation associated with 
fracture of navicular June 551 
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Phantom calculus, Jmit. 736 Ptcfnant uterus, suspension ol, June. 

Phar\nco-esophageal diverticula, Of/, Ci** , A,«, 

1343 *=■ ^ ^ Preoperatne administration ot digi- 

Pha^^■nx. lipoma of, Dec , 1S31 tal.s, ^l«g ,969 

differential diagnosis, D« , 1537 m absence of heart failure, 

table of cases £>«,1S38 ,4Hg,9iO 

Phjsical aspects of radium and xrajs, cases ith secondarj anernia. blood 


Apnl. 369 transfusion in. Aug , 1018 

PiTogoff amputation. Ocl . 1313 Prostate carcinoma of, diagnosis, teo , 

plastic operation following removal of 32 -.70 

tumor of cheek. Dec , U79 I I> mphatic permeation in. Feb , 3}» 

on extremities Dec , 14-17 \ with extensive bone metastases 

reconstruction of face and jav\,[ r#6,31 r i, en 

June 539 1 with metastasis tosplcen, /■«£>. c\J 

of tendo achillis lost ^ 

Dec , 1452 

Pleural complications postop 
m urolog), June, 714 

Plummer’s dilators in card" , , ' 

Oct , 1301 Prostatic obstruction, punch opera- 

Pneurnolysis Oct . 1210 non for, Dec , 1473 

Pneumonia following sacral and field Prostatitis, vesiculitis and, diffcren 
block anesthesia for prostatectomy, tiation, Jiitir, 639 
June, 720 Pulmonary complications, postopera 

Pneumonic exudates, unresolved, tive, m urology, /nwr, >14 

roentgenotherapy in, Feb , 233 metastasis m recurrent endotheli* 

Poisoning illuminating gas, blood oma of tendon sheaths, />&, 83 

transfusion in, X«f 1018 tuberculosis, fistula in-ano m, Dec , 

Polyp cervical, operation during pteg* 1582 

nancy. June, 676 surgical treatment, Oct , 1209 

Popliteal space, ulcer of, skin graft in, cases illustrating, Oct , 1212- 

Dec 1447 1226 

Port wine stains radium treatment, with abscess, one stage surgical 
Feb 110 collapse in, Z?fc , 1515 


lymphatic permeation in, Feb , 38 
with extensive bone metastases 
Feb . 31 

with metastasis to «plcen, F^^ . 80 


transfusion in, X«f 1018 tuberculosis, fistula in-ano m, Dec , 

Polyp cervical, operation during pteg* 1582 

nancy. June, 676 surgical treatment, Oct , 1209 

Popliteal space, ulcer of, skin graft in, cases illustrating, Oct , 1212- 

Dec 1447 1226 

Port wine stains radium treatment, with abscess, one stage surgical 
Feb 110 collapse in, Z?fc , 1515 

Postoperative acute intestinal ob* Punch operation for prostatic obstruc- 
struction, Dec , 1576 tion. Dec , 1473 

complications m exophthalmic goi- Purpura hemorrhagica, blood trans 
ter Oct , 1281 fusions in, Aug , 1019 

in urology. /fine 711 Pyelitis. /ime, 734 

ifistmctive, /fine, 717 Pyelonephritis, right calculous, Com 

which may follow any abdom- plications following nephrectomv, 
■''’I - • - /Mile, 725 

• * ’yemia complicating acute mastoid 
itis Aug , 830 

»ylonc sphincter muscle, hypertro- 
phy of. Dec , 1401 

opefution causing, Aug, Pylorus, carcinoma of, with general 
r, tuberculosis, Apnl, 261 

iregnancy, emptying of gallbladder Pyonephntis, clinical renew of 32 
m. Dec , l5iU nephrectomies in, Aug , 837 

extra uterine, recurrent, Dec, 1604 Pyonephrosis, advanced, hypemeph- 


subsequent pregnanacs, Dec, 

1601 

incidence, Dec , 1603 calculus, clinical review of 29 neph- 

interval tettt¥en, Dec , 1604 rectomies in. Aug , 842 
m^agement of heart cases in, June, eaopic, with stones, Dec . 1457 

operations during June, 669 

«(. -I-E . 
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Radiatiov in gynecology April 

therapy in ep dermoid carcinoma of 
hp Feb 138 

Radical amputation of breast with 
cautery Oct 1355 
case reports Oct 1360-1366 
Radiotherapy See also Irradiation 
tn carcinoma April 409 
in ep dermoid carcinoma of lip 
Feb 138 

m gynecology Ipnl 315 
with fractional doses of xrays 
April 399 

Radiotransparent foreign body of 
esophagus Aug 939 
Radium applicators and technic Feb 
197 

filtration April 369 
physical aspects April 369 
treatment See also Irradiation and 
Radiotherapy 

alone or combined with surgery 
summary of 2S7 
cases Aug JOSJ 
in m sceltaneous 
cases Aug 1096 

of adenocarcinoma Aug luvj 1 
of angiomata Feb 103 
of benign uterine hemorrhage 
April 317 


01 \agina /ipru on 
of vuUa April 322 
of chronic metritis Aug 1083 
of endocervicitis April 316 
of epidermoid carcinoma of lip 
Feb 138 

of uterine fibro ds Aug 1085 
reactions to in gynecolog c cases 
Aug 1097 

Radius and ulna ununited fractures 
of June 706 

Reactions to radium treatment m 
gynecologic cases Aug 1097 
Rectum and pelvic colon cancer of 
Oct 1125 

carcinoma of two-stage colostomy 
in June 525 

diseases of elm c for lug 965 
Rectus abdominis nerve supply Aug 
912 

Reduction open of fractures Aug 


Reflex ileus follow ng prostatectomy 
June 720 


Reimpaction treatment of com 
on fracture of calcaneus /«>ie 

Renaissance of surgery Lister and 
Orf 1117 

Renal and ureteral pain inedence 
Oct 1160 
calculi June 73l 
Clin cal types June 733 
pathology June 733 
prophylaxis June 738 
symptomatology June 734 
colic June 735 

Uric acid showers in et ology 

oa 1162 

complications postoperative m 
urology June 716 717 
infection postoperative in urology 
June 717 

insufficiency postoperative m urol 
ogy June 717 723 
pathology notes on certain types 
Aug 1033 


With unresolved pneumonc exu 
dates roentgenotherapy in 
Feb 233 ^ 

” tumor large Oet 

docard tis subacute 
^^in pregnancy and 

luieuiiidi » I gonorrheal operative 
treatment June 640 

Rhizotomy trigeminal comeal lesions 
following June 628 
difficulty in mastication following 
June 635 

facial paralysis following June 
633 

fulness jn car following June 636 
paresthesias following June 634 
postoperative compl cations 
June 627 

Rmeworm of scalp * ray dep lation 
in Feb 217 

Roentgen ray *<6 X ray 

Roentgenology of giant cell tumor of 
bone April 302 

Rupture of long head of b ceps cubiti 
Aug 979 


Saccdlated hernia /* 
Sacral regon 
11S8 
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Sacroiliac sublaxations, treatment, 1 Sinus, paranasal, ^rcmoma of, treat- 


June, 663 
SaJnarj glands 


ment, ApTtl, 339 
reactions of, to Slw, carcinoma of, /"el* , 113 


X ra>s, Dec , 1609 
incidence, Dec , 1613 
Sarcocarcinoma of spleen, Feb , 70 
Sarcoma, giant cell, April, 299 
m>eloid, April, 299 
multiple myeloma and, differentia- 
tion, Dec , 1444 

of femur, osteomyelitis and, differ 
entiation, Dec , 1436 ^ | 

of foot, eleven year cure following j 
amputation, Dec , 1440 i 

of intra abdominal testicle, Atig , ' 

1079 I 

of jaw plastic surgerj , June, S45 
of spleen, Feb , 74 
secondarj , Feb 70 ' 

of tMroid, Oct , 1181 
of uterus, June, 771 ] 

Scalp, carcinoma of, basal cell, fol ! 
lo'iing injury, Apnl, 248 
ringworm of, x ray depilation in, 
hb 217 

Schindler gastroscope with HelUley 
modification, technic of use, 
Aug , 925 

Secretorj anuria, causes of, June, 
729 

Selective stc 
tis June, 

Semilunar c 


of face, carcinoma of, radium treat- 
ment, Feb , 165 

tumors of, multiple primarj', April, 
437 

Skin graft following removal of tumor 
of cheek, Dec , 1479 
free full thickness, m treatment of 
contracture, June, 613 
technic of application, 
June, 613 

from forehead to reconstruct lower 
' Up and cheek, Dec , 1481 

in extensive ulcer of popliteal space 
from burn, Dec , 1447 
I Skull, fracture of, /««e, 481 
' aneurysm of internal carotid sec- 
ondary to, June 485 
Sbl ventral ncrnia, Aug , 914 
^lid ovarian tumor of unusual size, 
A«g , 1109 

Spastic acute colitis as factor m 

demic appendicitis, June, SIS 
diagnosis, June, 512 
intussusception, acute appen- 
dicitis and, differentiation, 
June, 513 

pathology, June, 514 


in posterior third, Dec , 1429 
hypermobile, Dec , 1425 
loop or bucket handle fracture, 
Dec , 1426 

technic of removal, Dec , 1430 
Seminal \esicles, infection of, June, 
637 

as factor in ureteral stneture, 
June, 567 

SeniJe gangrene, gas bacifius infection 
complicating, Aug , 1099 
Sensory nenes, acquired, of colon and 
duodenum, April, 255 
Sepsis blood transfusions in. Aue. 

1019 • ^ * 

Septicemia complicating acute mas- 
toiditis, Aug , 830 

Shock, postoperative, in uroloev 
June,7l6 

surgical, indicating blood trans 
fusion. Aug, 1017 
Silent gall bladder, Dec, 1383 
Sinus, lateral, thrombophlebitis of, 
complicating mastoiditis, Aug, 823 


uuci, gdu uiauuer and, relation, 
Dec , 1543 

Spinal anesthesia in Mavo Clime 
; Dee , 1618 

I cord, metastatic tumors of, causing 
paralysis, Feb , 47 

'Spindle cell sarcoma of uterus, /««e. 
772 

Spleen, angioma of, Feb , 74 
carcinoma of, primary, Feb , 65 
secondary, Feb , 63 
to carcinoma of breast, Feb . 
78 

of lip, Feb , 79 
of pancreas, Feb , 74 
of penis, Feb , 80 
of prostate, Feb , 80 
of stomach, Feb , 75 
functons of, June, 757 
pnmar> lymphosarcoma of. differ- 
ential diagnosis, Aug , 1077 
with postoperative metastasis. 
Aug , 1069 

sarcocarcinoma of, Feb , 70 
sareoma of, Feb , 74 
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Sp’een.secondary sarcoma of feb.iO Surgical nephritis 4ii’,lOJ3 


medical nephritis and, differentia 
tion,yl«i, 1034 
shock indicating Wood transfusion, 
ylttg, 1017 

Suspension technic in thjToid gland 
surgery, Orf . 1177 
Sustentaculum tah, fracture of, June 
SS9 

symptoms, June, 581 
treatment, /n«e. 590 
Sweat glands, adenoma of Ap’d, 
437 

Syndactylism Didot's operation for, 


endothelioma of, feh (ft 
lymphosarcoma of, Fe6 , 67 
melanoma of, Feb , 72 
tumors of, Feb , 61 
benign, Feb 63 
etiology , Feb , 62 
malignant. Fib , 63 
diagnosis Feb , 65 
symptoms, Feb , 64 
treatment, Feb 65 
occurrence Feb , 61 
sarcoma Feb , 64 
secondary carcinorna, Feb , 63 
Splenectomy in splenic aneir ■* ^ 

1258 

Splenic anemia June, 751 C 
llodgWin's di-^ase and J • 
splenectomy in, Ofl 1258 
with severe hemorrhage, June 

754 TAstTOs\t)E closure of fecal fistula 

Sptenome^iy, /unc, 7SI /ane, 603 

Spondylitis deformans, multiple my Tendo achillis, Ioh of, by trauma, 
eloma and. dilTerentmion Dee, pbstic reconstruction, Dm 1452 
1445 Tendon, nuadriceps, tenoUth of. Aui 

<s- - ' r.. ... 

sheaths, recurrent endothelioma ol, 
. with pulmonary and cerebral 
• metastasis, Feb , 83 

Sternal end of clavicle backward and Tenolith of quadriceps tendon /isj 


inward dislocation, Oct , 12^ 


874 , , 

Teratoma of intra abdominal testicle, 




75 


earlv cholecystitis 


selective 
June I 

Stomachache of referred origin, Ort 
IISS 

Stone Sec also Calculus 
ureteral removal by Councill ec 
tractor Oct 1265 
Strangulated hernia Dec . 2573 
Stricture, acquired of lower end ol 
ureter, June 565 

Subdural hematoma chronic. Pee , 

1523 

brain tumor and, dilTerenta 
tion, Dec , 1523 

Suppurative appendicitis acute, fol-' 
lowed by persistent vomiting, Oct, 

1247 iii , , _ 

Suprapubic region, pain referred to, Thymus gland anatomy ana lu 


AuS . 1079 
Thoracoplasty in pulmonary tuber 
culosis Orl . 1209 

Thrombophlebitis of lateral smui 
complicating mastoidit's 
Aug 823 

with brain abscess complicating 
mastoiditis dag, 827 
Thrombosis, cerebral, postoperative 
m urology, /iiw 712 
o( lateral sinus with epidural and 
perismus abscess complicating 
mastoulitiv Aug 824 
of peripheral vessel postoperative, 
m urology , /luie 716 
Thymic death, fiefi , 224 

enlargement m respiratory dis 
orders, roentgenotherapy m fea , 


Ocf,1159 , non, reo.iio 

Surgery, renaissance of, Lister and, I Thyroid, cancer of Off, 11°' 


, Fc 6 , 223 


diathermy, Feb , 210 


sarcoma of. Ocl , 1181 
toxic with mitral regurgitation 
management in pregnancy a 
labor, June 697 



INDEX TO VOLCilE 7 


Th\-ny<i-ctir«J *a«p<r.js^ Tnseri.n.i! rhirotom'. iv\rxlw< 

iwiiijcc. O:, UTT Wk.'«at\c. (vU 

•nbta, ract-ceil vzsac o'. hor« graft fulne<s m wr following, /»«<“. fK'6 
in, Drf K5T jvinf«thc<ii- following, /«*•#. 

osteoTTi-e-Ltss *-la* . ptv-totvratnie cvnnjiliCAtion-s 

Tbea tca«aniiy. xni\ d^ptUtion m. 


F«6 , 217 ' Trorfileir procrss, fra\.turc of, /*/•*«* 

Tiquetiiini. fracture of Ju^f, 3tO S<*1 

T-1.- j — . f ^ - Tulial prrgmnc', torsion of utcnnc 

, adnexa and difit.wn\\\\voT>, Jnnt, 

' 76«» 

' Tul«milo>i>. cpulcnnoiil carvnionu 

\ ililTorttUiition. , 

bx surrerj and irradiation,) 154 

'Apnl,i(>S gcnenl a«isoavtcil with c;ircmonn 

Torsion of great omentuni, Oi , 126! | of n^lofii^, Afrit, 261 

of uterine adnexa yi4wc. 765 I of kidnej, cinlMCComiiliCationa fol 

acute appendiatis and. dificr-‘ loxnng ntplirgctomx. /wHf “17 


acute appendiati» and. differ- ‘ , 

entiaiion, yi/ne 76^ clinical rc\icw of 24 ncplirrcuv 

tubal pregnancx and differ- mics in, .liic . MO 

entiation, June. 76^ of ‘'pine, multiple mjrlotna aiul, dif* 

Tourniquet wnth spring for blood fercntution, Dec., 144S 

tnxn^usions /iMf.lOlo pulmonirv, f«luliMn-nnp in, Do. . 

Toxic goiter hx’pefplaxtic, prolongoif 15S2 

treatment with Lugols solu* surgical trcttmcui, Ocf , 120*) 
tion Od. 1275 ca«cx illnstnttng. (Xf , 1212- 

«uppo«edl> inoperable, handling 1226 

01 Ort. 1275 tMtli nl)«crvtc8, one-xtogg surgifil 

nephritis of oppo<itc kidoej, post- colhfV'C in. Dee , 1515 

operatixe, in urology. June, 717, Tuficrciilous enlcntix, licOcd, itcutc 
723 intestinal olxtruction in, (kt , lilf 

thxroid with mitnl regurgitation. Tumor, licnign solid, of o\-ar>, #lwf, 
managenent m pregnanej and 1 109 
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Ftb . 150 
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